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EXECUTIVE SUMMARY

A human health risk assessment (HRA) was conducted to evaluate the chemical
concentrations detected in the soil, sediments, and groundwater at the southeast portion
of Martin State Airport, Middle River, Maryland. The HRA also evaluated potential
exposures associated with the recreational use of the Frog Mortar Creek based on the
detected chemical concentrations in the sediment and surface water at the Creek.
Groundwater beneath the Site is not, and will not be, a source of potable or industrial
water. Furthermore, a deed restriction will also be imposed to prevent use of the
groundwater at the Site. The current and future land use of the Site, coupled with the
deed restriction, support the premise that there is no compiete pathway fo the
groundwater. Although the detected concentrations in groundwater were compared to

screening criteria, groundwater was not evaluated as a medium of concern in the HRA.

The resuits of the risk characterization demonstrate that potential exposures to the soil
and sediments at the Site resutted in theoreticat risk and hazard index estimates that are
either within an acceptable range or that are below the di minimis level of risk. Although
the concentrations of antimony in subsurface soil ranstated to a hazard index that was
the primary contributor to the cumulative hazard index of 5, these results do not
necessarily suggest that adverse health effects wilt occur. Furthermore, the interim Final
Guidance of the State of Maryland, Department of the Environment, “Cleanup Standards
for Seoil and Groundwater”, August 2001, states that remedial aclion is required when
“contaminant concentrations in the soil media exceeds a traditional hazard index of 100.”
Based on this guideline, the concentrations of antimony in subsurface soil do not warrant
further action. The evaluation of potential exposures to the surface water and sediments
in Frog Mortar Creek while engaged in recreational activities also demonstrated that
there are no unacceptable levels of risk and health hazard. Since the conservative
evaluation of recreational users at Frog Mortar Creek indicated that there are no
unacceptable exposures, it is unlikely that the much shorter exposures of a trespasser, if

any, would pose a health problem.

The evaluation of lead in the surface soit predicted a blood level of 2.6 ug/dl among the

95" percentile of exposed occupational workers compared to the acceptable level of 10
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ug/dl. The concentrations in the subsurface soail predicted a blood level of 8.5 ug/di

compared fo an acceptable level of 10 ug/di.

The estimated risks and hazard indices are presented in the following table:

Estimated Estimated
Exposure Scenario Carcinogenic Risks Hazard Index
On-Site Worker
Sail 3 EO5 0.02
Sediment 3 E-08 -
Future Construction
Worker
Sail 4 E-06 5
Sediment 1E-06 ==
Recreational User
Sediment 1E-06 0.007
Surface Water 8.E-08 0.002

Although exposures to the surface water and sediments in Frog Mortar Creek resulted
in risk estimates that are below the di minimis risk of 1 E-08, the resuits of the fate and
transport modeling (Final Data Gap Investigation and Modeling Report, Tetra Tech,
2004) predicted that the chemical plumes on-Site could ultimately reach the Creek.
Risk-based cleanup goals will be developed for specific constituents in groundwater that
could be transported to the Creek. These constituents included trichioroethene (TCE),
- cis~1,2-dichloroethene (cis-1,2-DCE), vinyl chloride, and dissolved cadmium. Risk-
based levels (RBLs) were developed for these canstifitents under the assumption that
these constituents will ultimately reach the surface water in Frog Mortar Creek. The
calculated RBLs in surface water would be health-protective of the recreational users at
Frog Mortar Creek, and were based on a target risk of 1 E-06 and a target hazard index

of 0.1 for each chemical of concern.
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The calculated RBLs for surface water in the creek are presented in the table below.

Analyte Risk-based Levels in
Surface Water

TCE 0.01 mgll
cis-1,2-DCE 1.1 mgfl
Vinyl chioride 0.004 mg/L
Cadmium 0.2 mgiL

The corresponding target cleanup goals for groundwater are the chemical
concentrations that will not exceed the surface water RBLs when, and if, the chemical
plumes in groundwater will ultimately reach Frog Mortar Creek. To calculate the target
groundwater cleanup goals that would be protective of the recreational user, a dilution
factor will be incorporated to account for the dilution in the groundwater concenirations
by the time it recharges into the Creek. The target cleanup goals for groundwater will be
identified in the Remedial Action Plan for the Site.
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Section 1
INTRODUCTION

On behalf of Lockheed Martin Corporation, Tetra Tech has prepared this human heaith
risk assessment (HRA) that was conducted for the southeast portion of Martin State
Airport located in Middle River, Maryland ("Site”). A Draft Technical Memorandum -
Human Health Risk Assessment, Martin State Afrport, was submitted to the Maryland
Department of the Environment (MDE) to obtain a consensus on the proposed
methodology and assumptions of the HRA. Comments from MDE were received on
June 18, 2004 and incorporated into the Final Technical Memorandum — Human Health
Risk Assessment, Martin State Airport, dated July 2004. However, based on recent
information about the current land use and the future land use restrictions that wilt be
imposed on the property, the exposure condition.s for the current and future on-site
commercial/industrial workers, as described in the Technical Memorandum, were
modified to reflect the site-specific conditions. A more detailed discussion on the
modifications is presented in Section 4.

1.1 Guidance Documents

The risk assessment was conducted in accordance with the following guidance
documents:

Risk Assessment Guidance for Superfund (RAGS), Part A, Vol. 1: Human Health
Evaluation Manual, USEPA, 1989;

Exposure Factors Handbook, Volume 1, General Factors, 8/97. EPA/BCO/P-
85/002Fa.

Risk Assessment Guidance for Superfund, Part A, Vol. 1: Human Heaith
Evaluation Manual, Supplemental Guidance Manual, *Standard Default
Exposure Factors#, USEPA, 1956;

Dermal Exposure Assessment: Principles and Applications, USEPA, 2002;

Updated Dermal Exposure Assessment Guidance, Region 3 Technical Guidance
Manual, 2003,

Guidance for Data Usability in Risk Assessment, USEPA, 1992;
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Superfund Exposure Assessment Manual (USEPA, 1988). and

Risk Assessment; Technical Guidance Manual, USEPA Region 3, EPA/S03/R-
93-001, January 2003.

State of Maryland Department of the Environment, Cleanup Standards for Soil
and Groundwater, Interim Final Guidance (Update No. 1), August 2001.

1.2  Purpose and Objectives

The purpose of this HRA is to evaluate the likelihood that exposures to the chemical
concentrations in the soil, sediments, and surface water would manifest in adverse
health effects to the exposed individuals.

One objective of this HRA is to obtain concurrence from the MDE that the Site could be
proposed far closure if {a) there are no unacceptable levels of risk associated with the
chemical concentrations in the soil and sediments, at the Site, and {b) there are no
potential health effects associated with exposures of recreational users to sediments and
surface water at Frog Mortar Creek. If the results of the HRA should demonstrate that
the estimated levels of risk are unacceptable, another objective of this HRA is to develop

risk-based cleanup goals based on the current and anticipated use of the Site.

1.3 Scope of the Baseline Health Risk Assessment

The HRA was based on data from (a) soil and sediment investigations conducted from
2000 through 2002, (b) sediment and surface water sampling conducted in July 2004,
and (b) groundwater sampling conducted within the past two years. The groundwater
data were collected from approximately 42 wells at the Site, thus, providing the most
current understanding of Site conditions.

One element of the HRA is to identify those chemical constituents (i.e., chemicals of
potential concern) that pose potential health risks to human receptors based on their
prevalence, concentrations in environmental media (i.e., soil), inherent toxicity, and
human use of the identified areas of concern. Another etement is to calculate the

chemical intake (i.e., dose) to the receptors who could be exposed. This is
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accomplished by identifying the complete and significant pathways by which humans
could potentially contact the COPCs in the areas of concérn. Dose assessment predicts
the amount of chemical intake (i.e., dose) of a potential receptor at a particular exposure
point or focation. Dose-receptor functions are used to correlate exposure doses fo
health effects. This information can then be used to calculate and characterize the risk
to exposed receptors. Each component of the risk assessment process invalves
uncertainties; some are difficult to quantify because of uncertainties in the data, and
others result from a lack of complete understanding of the underlying toxicological
processes {e.g., multi-stage carcinogenesis). A gqualitative uncertainty analysis is
presented along with the risk characterization in order to aid the risk management
decision-rnaking process.

1.4  Organization of the HRA

Section 2 presents the background information on the Site. The physical and
environmental setting, as well as a summary of the previous investigations, are
discussed in this section. Section 3 describes the identification of chemicals of potential
concern (COPCs). This section describes the evaluation of collected data and the
screening process that was conducted in order to focus the HRA on the chemicals that
failed the screening evaluation. Section 4 is the exposure assessment and presents the
conceptual site model (CSM) that provided the framework of the exposure assessment.
Section 4 also describes the different factors that were considered in evaluating how,
and to what extent, potential exposures could occur. These factors include land use, the
human receptors that could be potentially exposed, and how the human receptors couid
be exposed. Applicable chemical-specific properties were incorporated in estimating the
chemica!l dose to each exposed individual. Section 5.0 presents the sources of the
toxicity values that were used to estimate the potential risk associated with exposures o
each identified COPC. Section 6 discusses the risk characterization and Section 7
discusses some of the uncertainties inherent in a risk assessment. Section 8 presents
the conclusions and Section 9 presents the development of cleanup goals. The
references used in the preparation of this HRA are listed in Section 10.
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Section 2
SITE BACKGROUND

2.1 Site Location and Description

The Site is located at 701 Wilson Point Road in Middle River, Maryland on the southeast
portion of Martin State Airport. The Site is bounded by Frog Mortar Creek to the east,
and the main airport runway to the west (Figure 1 in Appendix A).

2.2  Site Geology

The uppermost 10 to 20 feet of soil consists of fill materials that were placed during
construction of the airport in the 1950s (Army Corps of Engineers Soit Profile Map,
1956). The fill materials are composed of heterogeneous layers of sands, silts and

clays, with debris that includes concrete, scrap metal, brick, glass, and wood.

Beneath the surficial layer of fill materials, the uppermost native soils are heterogeneous
sands, siits, and clays. In general, coarser-grained materials (well graded sands to
poorly graded fine sands) were dominant from approximately 15 to 45 feet below mean
sea level {msl). Finer-grained materials, primarily of low to medium plastic clay, occur
from approximately 65 to 75 feet below mst (Tetra Tech, 2004).

23  Site Hydrogeology

Groundwater elevations in the wells have ranged from 1.10 to 7.55 feet above msl from
2002 through 2004. The groundwater flow direction is to the east toward Frog Mortar
Creek (Tetra Tech, 2003). Due to the Site’s proximity to Frog Mortar Creek, a 12-hour
tidal influence study was conducted on June 7, 2002, as described in the “Chemical
Delineation and Groundwater Modeling Report”, dated December 27, 2002. During the

study, groundwater elevations fluctuated up to 0.31 feet due to tidal influence.
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24  Previous Investigations

This section summarizes the Site investigations conducted by the Maryland Aviation
Administration (MAA) and by Lockheed Martin Corporation.

241 MAA’s Investigations

The MAA identified the investigation area in July 1991 when fowr drums were
encountered adjacent to Taxiway Tango during trenching activities for the installation of
an electrical cable. Based on the discovery of these buried drums, MDE required the
MAA to investigate the sutrounding area for potential impacts to soil and groundwater
(Carrespondence from MDE, 1/6/92 and 1/14/97).

The MAA conducted several investigations at the southeast portion of Martin State
Airport from 1992 through 1996. The results of the investigations indicated that there

are four areas of concern (AOCs), namely:

Taxiway Tango Median Anomaly Area — several anomalous zones
potentially containing buried metal.

+ Drum Area — previous site investigations conducted in 1996 uncovered

several drums during surface vegetation clearing.

s Two Existing Ponds — historical records suggest that acids may have been
discharged during the 1950s and 1960s at the locations where two ponds
currently exist.

» Petroleum Hydrocarbon Area — a petroleum hydrocarbon area was
encountered at the Site in 1996. The petroleum hydrocarbon area is located
approximately 200 feet west of the ponds.
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242 Llockheed Martin Corporation’s Investigations

Sampling Groundwater Monitoring Wells - 1898

in March 1999, Lockheed Martin coliected groundwater monitoring well data to obtain
updated chemical data on groundwater quality, groundwater elevation, and flow direction
at the Site. Samples were collected from six monitoring wells, and the results showed
that five volatiie organic compounds (VOCs) [cis-1,2-dichioroethene, toluene, 1,1 1-
trichloroethane {TCA), trichloroethene (TCE), and vinyl chioride] and two dissolved
metals {beryflium and cadmium) were present above the Maximum Contaminant Levels
{MCLs) for drinking water.

Source ldentification and Assessment Program - 2000

Additional investigations (Source Identification and Assessment Program, Tetra Tech,
2000) were conducted from March through June 2000 to identify the potential
sourcefsources of the chemicals in groundwater. Each of the four AOCs listed in
Section 2.4.1 was investigated through a combination of excavations, localized
trenching, soil borings, and sampling and analyses of soit, sediments, and groundwater
samples (Tetra Tech, 9/2000). VOCs, peiroleum hydrocarbons, and metals were
detected in the soil and groundwater during this investigation. VOCs and metals were
detected in the soll, and VOCs were detected in the groundwater above MClLs.

Chemical Delineation Invesligations — 2001 -2002

Based on the results of the source identification and assessment, further investigations
were conducted from December 2001 through December 2002. The objective was to
delineate the lateral extent of chemical occurrence in the near-surface groundwater at
the Site. A limited number of deep wells were installed to evaluate the vertical extent of
VOCs and metals in the groundwater. The results of the lateral investigations indicated
that the potential source areas are the Taxiway Tango median area, the drum area, and
the pefroleum hydrocarbon area and Pond #1 — see Section 2.4.1. During this round of
investigation, the primary contaminants were identified to be TCE, vinyl chioride, and cis-
-1, 2-DCE. The groundwater modeling suggested that VOCs in groundwater appear to
be migrating from west fo east toward Frog Mortar Creek (Tetra Tech, 2002).
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Data Gap and Hydrogeologic Investigation - 2003

Additional multi-level monitoring wells were subsequently installed to characterize the
lateral and vertical extent of groundwater contamination. Data gaps in the shallow
groundwater investigation, and further evaluation of the vertical extent of groundwater
contamination were addressed in the data gap investigations conducted in 2003. The
objectives of the data gap investigations were, (1) to delineate the eastern and western
extent of chemicals in groundwater, (2) to characterize the chemicais within the existing
plumes, (3) to characterize the geology of the surficial aquifer, and (4) to conduct
quarterly monitoring to track and evaluate chemical frends in the groundwater. To attain
these objectives, a total of 32 wells consisting of shallow, intermediate, and deep
monitoring wells were installed at the site. The lateral and vertical distribution of
chemical concentrations in groundwater indicate that three potential source areas (drum
area, petroleum hydrocarbon and Pond #1 area, and Taxiway Tango median area) are
present at the site contributing to three primary groundwater plumes. Based on the
concentration and frequency of detection, three chlorinated VOCs (cis-1,2-DCE, TCE,
and vinyl chloride) and one metal (dissolved cadmium) are considered the primary

chemicals of concern.

Groundwater Modeling — 2003 -2004
Fate and transport modeling was conducted to evaluate dynamic changes of the

chemical plumes, in particular with respect to plume migration toward Frog Mortar
Creek. The distribution of VOCs in groundwater suggests that dechlorination of TCE to
its daughter products cis-1,2-DCE and viny! chloride is occurring. Therefore, the RT3D
(Reactive Transport in 3-Dimensions) model code was used to model sequential decay
reactions associated with VOC fate and transport. Numerical modeling of chemical fate

and transport has predicted chemical concentrations of the plumes in the next 15 years.

2.4.3 Sediment and Surface Water investigations

in May 2000, sediment samples were coltected from Ponds #1 and #2 and analyzed for
metals, VOCs, SVOCs, PCBs, and pesticides. In July 2004, Tetra Tech collected
sediment and surface water samples from Frog Mortar Creek and surface water samples
from the ponds. Rather than rely on the results of a fate and transport modeling, the

sediment and surface water data collected from Frog Mortar Creek would indicate the
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current actual chemical levels, if any, that could be used to evaluate the potential

exposures of recreational users at the Creek.
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Section 3
IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

3.1 Data Evaluation

As discussed in Section 1, the HRA was based on data from (&) soil and sediment
investigations conducted from 2000 through 2002, {b) groundwater sampling conducted
within the past fwo vears, and (¢) sediment and surface water sampling conducted in
July 2004. Figure 2 in Appendix A shows the locations of the samples that were
collected during these investigations.

The data from the previous investigations were reviewed to ensure that the quantity and
quality of the analytical data were suitable for risk assessment purposes. The quality of
the data was evaluated based on the quality control samples that were coilected and
analyzed. Field quality control samples included field duplicates and trip blanks.
Laboratory control samples included surrogate spikes. The quantity of quality control
samples collected and analyzed were sufficient to be representative of the field samples
collected. Al collected samples were analyzed for the specified analytes, and the
holding times for each analytical method were met.

The collected data characterized the lateral and vertical distribution of chemicals in each
area of concern (AOC). In the Final Technical Memorandum - Human Heafth Risk
Assessment, Martin State Airport (Tetra Tech, 2004), it was stated that the HRA will
assume two expasure areas, namely (1) based on an on-site worker’s activities within each
AQC, and (2) based on an on-site worker's activities Site-wide. However, more current
information indicates that a worker's activities on-site are not limited within the boundaries
of each AQC, thus, an AOC-specific risk evaluation does not have a defensible rationale.
Consequently, the HRA was premised on Site-wide exposures of an on-site worker.  Site-
wide is defined as the southeast portion of the airport as depicted in Figure 1 in Appendix
A

Information on the historical operations at the Site indicated that the potential sources of
release consist of burted drums and debris (MES, 1994). Based on this information, the
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site investigations focused on collecting soil samples from a depth of one foot bgs to a
maximum depth of 15 feet bgs. The data from the one-foot samples were used to evaluate
surface soil exposures, and the data from one-foot bgs to a maximum depth of 15 feet bgs

were used to evaluate subsurface soif exposures.
3.2 Identification of Chemicals of Potential Concern {(COP{s)

This section describes the methodology of the screening evaluation that was intended to
generate a reduced set of chemicals that will be evaluated quantitatively in the risk
assessment. The methodology was consistent with the recommended methodology in
the Risk Assessment: Technical Guidance Manual (USEPA Region 3, 2003).

321 Soil COPCs

Tables 1 and 2 in Appendix B show the list of analytes detected in surface and
subsurface soil, respectively. Each Table also shows the number of samples collected,
the number of samples with detectable concentrations, the practical quantitation limit
(PQL), the frequency of detection, the range of detected concentrations, the maximum
reported concentrations, and the industrial risk-based concentrations (RBC) published
by EPA Region 3. The initial step was to compare the practical quantitation limit (PPQL)
of each chemical fo the corresponding industrial RBC. The purpose of this comparison
was 1o assure that a chemical reported as non-detect was not excluded from the HRA if
the PQL is higher than the industrial RBC. If a chemical was not detected in alt soil
samples, and its PQL was at or lower than the EPA Region tHl industrial RBC, then the
chemical was excluded from the quantitative risk assessment. However, if the PQL is
higher than the industrial RBC, a chemical that was reported as a non-detect in alt soil

samples was slill included in the risk assessment.

The next step in the screening evaluation was to compare the maximum concentration to
the USEPA Region Hll industrial RBC. The identification of COPCs was based on the

following:

« A chemical with a maximum detected concentration in soil that was higher than
the industrial RBC was identified as a COPC. )
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« A chemical that was reported as a non-detect in all of the soil samples but had a
reporting limit that was higher than the industrial RBC, was also identified as a
COPC.

+ A chemical with a maximum concentration that was lower than the industrial RBC
was not identified as a COPC, thus, was efiminated from the quantitative heaith
risk assessment.

s A chemical that was not detected in alf of the soil samples and with a reporting
limit that was lower than the industrial soil RBC was also eliminated from further

evaluation in the risk assessment.

+ A detected chemical without a published industrial RBC was identified as a
COPC.

The soil COPCs are listed in the Table below.

Surface Soil COPCs

Subsurface Soil COPCs

Arsenic Anfimony
Lead Arsenic
Mercury Cadmium
Benzo{ajanthracens Copper
Benzo(a)pyrene Lead
Benzof{b)uoranthene Mercury
Dibenz(a,h)anthracene Nickel
Indeno({1,2,3-cd)pyrene Vinyl chlaride
Carbazole Carbazole

PAHs [benzof{a)anthracene,
benzo{a)pyrene, benzo(b)fluoranthene,
dibenz{a,h)anthracene, and indeno(1,2,3-
cd)pyrene].

PAHSs -~ palycyclic aroratic hydrocarbons

It should be noted that lead, mercury, and carbazole were identified as COPCs because
there are no published RBCs.

3.2.2 Groundwater COPCs

Table 3 in Appendix B presents the screening evaluation of the groundwater. The

methodology was similar to the screening evaluation of the soil data except that the point
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of comparison was the tap water RBC established by USEPA Region lll. Based on
these screening criteria, the groundwater COPCs include arsenic, cadmium, benzene,
carbon tetrachioride, 1,1-dichloroethane (DCA), 1,2-DCA, 1,1-dichloroethene (DCE), cis-
1,2-DCE, trans-1,2-DCE, toluene, ethylbenzene, methylene chloride, trichloroethene
(TCE), tetrachloroethene (PCE), 1,2,3-trichlorobenzene, 1,1,2-trichioroethane (TCA),
1,2, 4-trimethylbenzene (TMB), 1,3,5-TMB, vinyl chloride, xylenes, and naphthalene.

3.2.3 SedimentCOPCs

The sediment samples from the ponds and Frog Mortar Creek were analyzed for
inorganic constituents, VOC, semi-VOCs, and PAHs.  Table 4 in Appendix B lists the
constituents detected in the sediment samples. To identify sediment COPCs for the
HRA, the highest sediment concentrations were compared to the industrial soil RBCs
used to identify the soil COPCs because the recreational users at Frog Mortar Creek
would come into contact with the sediments in the same manner that they would be
exposed to soil. The results of the screening evaluation demonstrated that arsenic is the
only inorganic sediment COPC in Frog Mortar Creek, whereas benzo (a) pyrene was the
only sediment COPC in the pond sediments.

3.24 Surface Water COFCs

The surface water samples from the ponds and Frog Mortar Creek were analyzed for
inorganic constituents, VOC, semi-VOCs, and PAHs. Table 4 in Appendix B also lists the
detected constituents in the surface water samples. The highest surface water
concentrations were conservatively compared to the tap water RBCs, and the results
indicated that TCE and MTBE were the surface water COPCs from Frog Mortar Creek.

TETRA TECH; MARTIN STATE AIRPORT, HUMAN HEALTH RISK ASSESSMENT PAGE 3-4




Section 4
EXPOSURE ASSESSMENT

The exposure assessment identifies and describes potentially exposed human recepiors,
develops exposure pathways, and estimates the chemical concentration at the point where
a human receptor could come into contact with the soit, surface water, sediments, and

groundwater at the Site (i.e., exposure point concentration).
41  Conceptual Site Model

Figure 3 in Appendix A presents the conceptual site model (CSM) that was used as the
framework for evaluating the potential exposures. Based on the current and future land
use, the exposure assessment identifies the populations who could be potentially exposed,
the means by which exposure could occur, and the amount of chernical intake into the body
from each exposure medium. The CSM also indicates whether specific exposure pathways
are complete or incomplete, and incomplete pathways are excluded from the HRA. It
should be nofed that although the exposure pathways to groundwater are actually
incomplete, potential exposures via dermal contact and inhalation of emissions were

included in the evaluation in order to be consistent with the Technical Memorandum.
. 41.1 Potential Exposure Pathways

An exposure pathway is the mechanism by which a human receptor is exposed to

chemicals from a source. The four elements of a complete exposure pathway are:
+ asource of chemical release,

« a mechanism of release through a transport medium, i.e., release of chemicals in the

soil through indoor air or through dust particles,

« a point of contact between the potential receptor and the transport medium, ie.,
ingestion of soil, and

« a potential receptor, i.e., an on-site worker.
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i any one of the four elements is missing, the exposure pathway is considered incomplete.

Only complete exposure pathways woutd result in exposures.

Current potential exposure pathways are those that exist as a resutt of the current extent
of contamination, combined with existing tand use and human activity patterns. Future
exposure pathways include pathways that have a reasonable probability of completion
based on projected future land use and predicted human activity at the Site. The most
likely means of future pathway completion is chemical migration from one medium to

another or changes in land use.

The proposed future fand use of the Site will be similar to the current land use, as
stipulated in a deed restriction that will be recorded for the Site. In addition to the fact
that the area is within the taxiway of the airport, there are no future plans of having
buildings or structures at the Site. This will be documented in the ferms of a deed
restriction that will be imposed on the Site that will prohibit residential, commercial, and
industrial development.  Therefore, potential exposures do not include potential
exposures thrbugh inhatation of indoor air emissions from volatie COPCs that could

enter a buitding through the foundation.

Another Site-specific condition in this HRA is the absence of groundwater use at the
Site. The groundwater beneath the Site is not, and will not be, a source of potable or
industrial water supply. This Site-specific condition eliminates one of the components of
a complete exposure pathway, i.e., a point of contact between a potential human
receptor and the transport medium, namely, groundwater. Therefore, the exposure

pathway to groundwater is incomplete, and was not evaluated in the HRA.

Construction andfor excavation activities at the Site would be limited to shallow depths
and are not likely to expose construction workers to the groundwater. Furthermore, the
construction workers would be in profective clothing that prevents or eliminates possible
contact with perched groundwater that could be present intermittently. Therefore, the
exposure pathways to groundwater under the construction scenario were also

considered incomplete.
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To summarize, the current and future exposure pathways for on-Site workers include the

following:

» Incidenial ingestion of surface soil and sediments,
» Dermal contact with surface soil and sediments,

s Inhalation of air-borne particulates

To allow for the possibility that operations at the Site might require occasional or
intermittent construction/excavation activities to a maximum depth of five feet bgs, the
current and future construction worker was assumed fo come into contact with the -
surface and subsurface soil. Since the shallowest groundwater table is deeper than five
feet bgs, the current and future construction worker is not anticipated to have potential
exposures to groundwater. Therefore, the current and future construction worker is

assumed to have potential exposures through:

« Incidental ingestion of surface and subsurface soil, and sediments,
+ Inhatation of air-horme particulates, and

« Dermal contact with surface and subsurface soil, and sediments.

Human receptors have restricted access to the existing ponds where benzo (a) pyrene was
detected in one out of six sediment samples. Despite the restricted access, however, the
HRA proceeded to evaluate potential exposures of the on-site worker to benzo (a) pyrene
detected in the sediment sample from Pond #1. Arsenic was the only sediment COPC

detected in Frog Mortar Creek.

Potential exposures of the current and future recreational user to arsenic, the only sediment
COPC in Frog Mortar Creek, were evaluated in the HRA. However, since there were no
surface water COPCs in the pond areas, expostre pathways to surface water in the ponds
were considered incomplete and were not evaluated in the HRA. In contrast, TCE and
methy! tertiarybutyl ether (MTBE) were identified as surface water COPCs in the Creek.
Therefore, the HRA evaluated potential exposures of recreational users to surface water in

the Creek through incidental ingestion and dermai contact.
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4.1.2 Current and Future Receptors

The current and future land use are anticipated to be simitar, thus, the current and future
receptors are the on-Site workers, the construction worker invoived with excavation or

redevelopment activities, and the recreational user.

4.2 Quantification of Exposure

This section describes the quantification of the chemical intake or exposure doses. These
exposure doses provided the basis for subsequent risk calculations based on dose-
response relationships. The reasonable maximum exposure (RME) approach was used to
provide an estimate of the maximum exposure that might occur (EPA, 1988). Under the
RME scenario, the intent is to conservatively quantify an exposure that is still within the
range of possible exposures.

421 Estimation of Concentration at the Point of Exposure

The 95 percent upper confidence fimit (95% UCL) of the mean concentration of each
COPC was used to estimate the conceniration at the point of exposure (i.e., exposure point
concentration or EPC). The 95% UCL provides reascnable confidence that the true site
average will not be underestimated (EPA, 1892¢).

The ProUCL software from the USEPA National Exposure Research Laboratory,
Environmenta! Sciences, was used to calculate the 95% UCL. Since the calculation of the
95% WCL depends on the distribution of the data set, i.e., normal, lognormal, parametric,
the ProUCL software performs the necessary statistical tests and recommends the
appropriate UCL. If the data set was determined to be non-parametric, the 95%
Chebyshev UCL was typically applied. [f the data was nommally distributed, then the
Student's { UCL was used as the exposure point concentration (EPC). if the 85% UCL was
higher than the maximum concentration, then the maximum detected concentration was
used as the EPC.

TETRA TECH: MARTIN STATE AIRPORT, HUMAN HEALTH RISK ASSESSMENT PAGE ¢4




Alr exposure pathways fo the non-volatiie COPCs could occur through inhalation of
chemicals bound to dust-bome particulates. Potential transport of chemicals in the soil

through dust particulates was based on a particuate emission factor (PEF).

The highest chemicat concentrations that were detected in sediments and surface water

were used to evaluate the potential exposures of a recreational user.

422 Exposure Parameters

The exposure parameters for this HRA are presented in the following Table. Defauit
exposure frequency of an industrial worker (EPA, 1988; EPA ,1997) are not applicable at
this Site because the on-site worker would not be present within the boundaries of the Site
5 days a week for 50 weeks a year. Instead, the HRA assumed that the on-site worker
would be present at the Site for anly 2 days a week for 50 weeks a year.

The exposure duration of one year for a construction worker was based on a more
conservative estimate of the extent of most redevelopment activities. Activiies associated
with excavation or non-redevelopment activities will be significantly shorter and this is
discussed within the context of the uncertainties in the HRA.

Since the likely recreational activities at Frog Mortar Creek would be fishing, boating, or
wading, it was assumed that the recreational user could be along the shoreline and
would come into contact with the sediments. Recreational usage was based on
spending time at the Creek for a total of two days a week for eight months or 35 weeks a
year. This is based on the assumption that weather conditions woutd not make it

feasible to engage in outdoor activities at the Creek for four months a year.
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Summary of Exposure Parameters
Martin State Airport

Exposure Assumptions On-Site ‘Construction Recreational User
Worker Worker

Body Weight {kg) 70 70 70

Averaging Time Non-Carcinogens Same as Same as Same as exposure

(yrs} exposure BXPOSUre duration
duration duration

Averaging Time Carcinogens (days) 25,550 25,550 25,550

Ingestion Rate {mg/day} 50 480 70

Exposture Frequency (days/yr) 100° 250 70°

Exposure Duration {years) 25 1 25

Inhalation Rate (nm’fday) 20 20 20

Skin Surface Area (cm’) 5670 5670 5,670

Adherence Factor {ma/ em®) — soil Chemical- Chemical- Chemical-specific

Permeability constant — water specific specific

a-hased on 2 days a week, 50 weeks a year b —based on 2 days a week, 35 weeks a year

4.2.3 Ingestion Algorithm

The equation for calculating the soil intake through ingestion is as follows:

IngestionDose = (Cs or Csw) x IR x EF x ED xCF

BWx AT
where:
ingestion Dose = ingestion dose (mg/kg-day)
Cs =  EPC in soil or sediment (mg/kg) or
Csw = EPC in surface water
IR = ingestion rate {(mg/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
CF = unit conversion factor

4.24 Inhalation Algorithm

 The equation for calculating intake through inhalation of dust from Site soil is as follows:

Inhalation Dose = EPCaxInhiRx ET x EF x ED
BWx AT
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where:

{nhalation Dose = inhalation dose {mg/kg-day)
[nhR = inhalation rate (m*day or m*hr)
EPCa = EPC in air particulates {mg/m®)

= {concentration in soil or sediment) x (1/PEF)
where;
PEF = particulate emission factor {(m®/kg),
ED = exposure duration (years)
EF = exposure frequency (daysfyear)
BW = body weight (kg)
AT = averaging time (days)

425 Dermal Algorithm

The equation for calculating intake through dermal contact with soil is as follows:

Dermal Dose = (Us or Cswl x SSAx ABSx AV x EF x ED x CF

BWx AT
where:
Dermal Dose = dermal dose (mg/kg-day)
Cs = EPC in soit or sediment {mg/kg) or
Csw = EPC in surface water
AF = sail to skin adherence factor (mgfem?),
OrPC = permeabifity constant {cm/hr) for water
SSA = exposed skin surface area (cmday)
ABS = absorption fraction of chemical from soil or
sediment
EF = exposure frequency {days/year)
ED = exposure duration (years)
CF = unit conversion
BW = body weight (kg)
AT = averaging time (days)
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Section 5
TOXICITY ASSESSMENT

Toxicity assessment is based on the ability of a compound, at an administered dose, to
elicit an adverse human heaith respanse. For risk assessment purposes, toxic chemicat
effecis were separated into two categories of toxicity: carcinogenic effects and non-
carcinogenic effects. This division relates to the currently-held scientific opinion that the
mechanisms of action for these endpoints differ. For carcinogens, it was assumed that any
level of exposure has a finite possibility of causing cancer; therefore, there is no threshold
dose for carcinogenic effects. That is, a single exposure to a carcinogenic chemical may,
at any level, result in an increased probability of developing cancer. For a chemical
exhibiting non-carcinogenic effects, it is believed that humans have protective mechanisms
that must be avercome before the adverse effect results; therefore, there is a threshold
dose for these effects. This threshold concept view of non-carcinegenic effects holds that a
range of exposures up to some defined threshold can be tolerated by humans without
appreciable risk of hamm.

51 Carcinogenic Toxicity

For carcinogens, it is assumed that any level of exposure has a finite possibility of causing
cancer, therefore, there is no threshold dose for carcinogenic effects. That is, a single
expostre o a carcinogenic chemical may, at any level, result in an increased probability of
developing cancer. The USEPA evaluates chemicals that have carcinogenic effects in a
two-step process. In the first part of the evaluation, both human and experimental animal
studies are reviewed to determine the weight of evidence that a chemical is carcinogenic.

Then a weight-of-evidence classification is assigned to the compound.

in the second part of the evaluation, a slope factor (SF) is calculated, which is an estimate
of the slope of the tumor dose-response curve at relatively high doses. This curve is used
to calculate cancer risk from any given exposure dose. To ensure an adequate margin of
safety, the SF is taken from the siope of the 95" percentile upper-bound confidence levet of

the tumor dase-response curve from extensive animal carcinogenicity data. Thus, the
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actual slope factors estimating carcinogenic potency could be lower, but are not likely to be
higher.

5.2 Noncarcinogenic Toxicity

The threshold dose for noncarcinogenic effects can be related to a reference dose (RID).
A chronic RfD is an estimate of a daily exposure level to which people, including
sensitive individuals, do not have an appreciable risk of suffering significant adverse
health effects.

For a chemical exhibiling non-carcinogenic effects, it is believed that humans have
protective mechanisms that must be overcome before the adverse effect results; therefore,
there is a threshold dose for these effects. This threshold concept view of non-carcinogenic
effects holds that a range of exposures up to some defined threshold can be tolerated by
humans without appreciable risk of harm.

The noncarcinogenic, or threshold, health effects of a chemical are evaluated using a
reference dose {RfD) approach. A RfD is a conservative estimate of the daily intake of a
chemical (milligram of chemical per kilogram body weight per day) that is without risk of any
threshold heaith effects in humans, including sensitive subpopulations {(women of chitd-
bearing age and children).

The primary sources of toxicity values are IRIS (USEPA, online) and HEAST (USEPA
1997b). The slope factors and reference doses used in estimating the risks and hazard
indices are shown in Tables 5 to 8 in Appendix B.

53  Evaluating Health Effects of Lead

Adverse health effects associated with exposure to lead have been correlated with
concentrations of fead in whole blood and not with intake of lead by an individual.
Exceedances over 10 micrograms per deciliter (pg/df) of lead in whole blood are
considered levels that could indicate adverse effects. The health effects of lead were
evaluated by using the Leadspread model to predict the percentite of blood lead

concentration for child and adult populations.
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Section 6

RISK CHARACTERIZATION

This section of the BHHRA describes how calculated exposure doses were integrated
with the toxicity criteria to yield estimated of potential health risks. Risk characterization
involves the integration of health effects information, developed as part of the dose-
response assessment, with exposure estimates developed as part of the exposure
assessment. The result is a quantitative estimate of non-threshold carcinogenic risks, as
well as a quantitative estimate of chronic and noncarcinogenic hazards based on the

presumption that a threshold dose is required to elicit a response.

The U.S.EPA considers a risk range of 1 in 10,000 to 1 in 1,000,000 (1E-04 to 1E-06) as
a target range within which to manage human-health risk (40 CFR, Section
300.430(e)(2)(I)A), U.S.EPA, 1991). It is generally accepted that risks greater than this
range require attention. The one-in-a-million level of risk is often referred to as the “de
minimis” level of risk; human-health risks below this range would not require attention.
The document Cleanup Standards for Soil and Groundwaler (State of Maryland,
Department of Environment, August 2001) also states that a contaminant is considered
a hotspot if the concentration exceeds a traditional risk calculation of 1E-04 or a hazard
index of 100.

6.1 Carcinogenic Risk Estimates

The theoretical excess lifetime cancer risk is an estimate of the increased risk of an
individual developing cancer as a rasult of exposure to the COPCs at specified daily
dosages averaged over a lifetime of 70 years. The excess lifetime cancer risk will be
estimated for each known, probable, or possible carcinogenic constituent, by using the
following equation:

Excess Cancer Risk = Exposure Dose x Slope Factor

Lifetime daily intakes, using an averaging time of 70 years, effectively prorate the total

cumulative dose over a lifetime. This approach is based on the agsumption that a high
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dose of carcinogens received over a short period of time, at any age, is equivalent to a

correspondingly low dose received over a lifetime.

6.2 Noncarcinogenic Effects

The hazard quotient {(HQ) is the ratio of the estimated exposure dose to the RiD. This
ratio is used to evaluate noncarcinogenic health effects due to exposure to a constituent.
An HQ greater than 1 indicates that the estimated exposure dose for that constituent
exceeds acceptable levels for protection against noncarcinogenic effects. Although an
HQ of less than 1 suggests that noncarcinogenic health effects should not occur, an HQ
of slightly greater than 1 is not necessarily an indication that adverse effects will occur.
The sum of the HQs is termed the hazard index (H1).

Since some individuals are exposed by more than one pathway, HQs are summed for
each pathway that contributes to the exposure to the same individual in a given
population. if the total hazard index is equal to or less than 1.0, it is believed that no
threshold health effects will occur. An Hi of slightly greater than 1, however, is not
necessarily an indication that health effects will occur. Summing HQs across all
chemicals and across all pathways assumes that ali acute and chronic human heatth
effects are additive. Since this assumption is known not to be accurate, when a total
population hazard index exceeds 1.0, it is appropriate to re-examine the health effects,
and to segregate the individual hazard quotients on the basis of target organ or
mechanism of action.

6.3 Results of the Risk Gharacterization

The estimated cancer risks for each potential receptor are described below and tabulated in
Table 11. Detailed caiculations are presented in Tables 5 through 10 in Appendix B.

6.3.1 Risks Associated with Exposures of an On-Site Worker

Based on the site-specific exposure conditions of the on-site commercial/industrial
worker, the cumulative cancer risk estimate due to potential soil exposures is 3 x 10°

(Table 5 in Appendix B). The primary contributors to the estimated risks are ingestion
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and skin contact with benzo(a)pyrene in soils within one foot of soil. The chemical-

specific risk attributed to benzo(a)pyrene is 2 x 10°,

Under the same exposure assumptions, the cumulative hazard index is 0.02 and is well
below the threshold level of 1. Hence, the estimated cancer risk due to potentiat soil
exposures of an on-Site worker is within range considered acceptable by the USEPA.

The estimated hazard index is below the threshold level of 1.

The HRA also evaluated the unlikely scenario that an on-site worker's exposure to the
sediments in the ponds would occur at the same frequency and duration as the potential
exposure to soil. Based on these assumptions, potential exposures of an on-site worker
to the benzo (a) pyrene in the pond sediments would lead to an estimated risk of 3 x 10°
(Table 6 in Appendix B). There are no available toxicity factors for noncarcinogenic

effects of benzo(a)pyrene, hence, there is no estimated hazard index.

6.3.2 Risks Associated with Exposures of a Future Construction Worker

The construction worker is assumed to be a 70-kilogram male working at the site for 8
hours per day, 5 days per week for a total of one year. Combined ingestion of seil particles
at a rate of 480 milligrams a day (EPA, 1997a), inhalation of dust, and adherence of soil
particles to the skin provide the basis for exposure dose calcuiations. Under these
conditions, the estimated cancer risk is 4 x 10° (Table 7 in Appendix B), and the hazard
index is 5. The major contributor to the hazard index is antimony {Hi=2).

If a construction worker is assumed to come into contact with the benzo (a) pyrene in the
sediments at the pond, the total cancer risk estimate is 1 x 10° (Table 8 in Appendix B).
There are no available toxicity factors for noncarcinogenic effects of benzo(a)pyrene,
hence, there is no estimated hazard index.

6.3.3 Risks Associated with Exposures of a Recreational User to Sediment

Table 9 in Appendix B shows the estimated risk and hazard index estimates due to
potential exposures of recreational users to the arsenic in the sediments at Frog Mortar
Creek. The estimated cancer risk due to potential contact with the sediments is 1 x 10

and the estimated hazard index is 0.007. These results demonstrate that there are no
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harmful health effects associated with potential exposures to sediments in Frog Mortar
Creek.

6.3.4 Risks Associated with Exposures of a Recreational User to Surface Water

Potential exposures of recreational users to surface water in Frog Mortar Creek resulted
in a risk estimate of 84 x 10® and a hazard index estimate of 0.002 (Table 10 in
Appendix B). These resuits demonstrate that recreationat users of Frog Mortar Creek
are not likely to have adverse health effects from wading in or coming into contact with

the surface water at the Creek
6.3.5 Evaluation of Lead

Table 12 in Appendix B shows that potential exposures of an on-Site worker to the levels
of lead in surface soil coutd result in 2.6 ug/di of blood lead in 95™ percentile of the
exposed population of workers. Table 13 in Appendix B shows that subsurface levels of
lead could result in 8.5 ug/dt of lead to an occupational worker compared to the
threshold level of 10 ug/di.

6.4 Discussion of Results

The findings of the HRA suggest that the potential exposures of an on-Site worker o the
surface soil at the site resulted in a cancer risk estimate that is within the acceptable risk
range of 1E-06 fo 1E-04. The primary contributor to the cumulative risk is the highest
concentration of benzo(a)pyrene in a soil sample collected from one location in the Drum
Area. The concentrations of noncarcinogenic compounds in the surface soil do not pose

adverse health effects to exposed on-Site workers.

Levels of lead were also detected in the surface and subsurface soil at the site.
However, the predicted biood lead levels associated with potential exposures to these
levels in the soil are below the threshold level of 10ug/dl. For the construction worker
who might be involved with excavation activities, antimony at a depth of four feet bgs is
the primary contributor to a hazard index of 5. The highest concentration for antimony

was in the sample location collected from the Taxiway Tango area. In contrast, the
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cancer risk estimate due 1o levels of detected carcinogens is in the acceptable range.
Based on the assumption that a construction worker could come into contact with the
sediments in the ponds, the risk estimate demonstrated that there are no potentially

adverse health effects associated with the construction worker scenario.

The results of the health risk assessment also indicated that there are no potential
health concerns associated with coming into contact with the sediments and surface

water at Frog Mortar Creek.
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Section 7
UNCERTAINTY

7.1 Uncertainties in the Risk Assessment

This section discusses the uncertainties involved in the process of quantifying risk for
human receptors. Because risk estimates are based on a combination of measurements
and assumptions, it is important to provide information on sources of uncertainty in risk

characterization.

71.1  Uncertainties in the Exposure Assessment

A prevafiing uncertainty in the exposure assessment lies in the estimation of chemical
intake or dose. The concentration at the point of exposure is a significant factor in the
uncertainty of the risk estimates. It is evident from the data that the distribution of the
chemical concentrations throughout the Site does not follow a normal distribution. In most
cases, the exposure point concentration is biased high due fo high concentrations present
in soit samples from one or two locations. Therefore, overestimates in the calculated risks
and hazard indices are likely.

A similar uncertainty exists in the evaluation of the construction worker scenario. Although
the evaluation assumed a construction period of one year, actual construction or
excavation activities may be considerably shorter. As a result, the risk and health hazard

estimates associated with these assumptions could be overestimated.

Another uncertainty in the risk assessment is the use of generic exposure factors, in some
cases, in lieu of chemical-specific factors. The ability to have chemical-specific factors for
all chemicals under all exposure conditions is an ongoing process that refies on scientific
data that requires rigorous evaluation. in the absence of such data, the HRA applied

recommended default assumptions and factors that would etr on the conservative side.
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7.1.2 Uncertainties in the Risk Estimates

The estimated carcinogenic and noncarcinogenic risks are based on the assumption that
effects are additive. It is recognized in the scientific community that chemical mixtures
could have antagonistic or synergistic effects. Until more scientific evidence is made
available, risk assessments err on the conservative side by assuming additive effects. This
would lead to an overestiration of risk. On the other hand, if there are synergistic rather

than additive effects, then the cumulative risks could be underestimated.
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Section 8
CONCLUSIONS

The results of the risk characterization demonstrate that potential exposures to the soil
and sediments at the Site resulted in theoretical risk and hazard index estimates that are
either within an acceptable range or that are below the di minimis leve! of risk. The
evaluation of potential exposures to the surface water and sediments in Frog Mortar
Creek while engaged in recreational activities also demonstrated that there are no
unacceptable levels of risk and health hazard.  Since the conservative evaluation of
recreational users at Frog Mortar Creek indicated that there are no unacceptable
exposures, it is unlikely that the much shorter exposures of a tresbasser, if any, would
pose a health problem.

In conclusion, this health risk assessment demonstrates that the current use and the
future land use stipulated for the site do not pose unacceptable cancer risks and health

hazards to individuals who could be potentially exposed.
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Section 9
DEVELOPMENT OF CLEANUP GOALS

Although exposures to the surface water and sediments in Frog Mortar Creek resulted in
risk estimates that are below the di minimis risk of 1 E-06, the results of the fate and
fransport modeling (Final Data Gap Investigation and Modeling Report, Tetra Tech,
2004) predicted that the chemical plumes on-Site could ultimately reach the Creek.
Risk-based cleanup goals will be developed for specific constituents in groundwater that
could be transported to the Creek. These constituents included TCE, cis-1,2-DCE, vinyl

chloride, and dissolved cadmium.

The development of risk-hased levels (RBLs) in surface water that would be health-
protective of the recreational users at Frog Mortar Creek is based on a target risk of 1 E-
06 and a target hazard index of 0.1 for each chemical of concern.  The calculated RBLs
are presented in the table below, and the spreadsheet calculations are presented in
Table 14 in Appendix B

Analyte Risk-based Levels in
Surface Water

TCE 0.01 mg/L

cis-1,2-DCE 1.1 mgiL

Viny! chloride 0.004 mg/L

Cadmium 0.2 mo/L

To calculate the target groundwater cleanup goals that would be protective of the
. recreational user, a dilution factor will be incorporated to account for the dilution in the
groundwater concentrations by the time it recharges into the Creek. The target
groundwater cleanup goals will be calculated and presented in the Remedial Action Plan
for the Site.
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FIGURE 1
SITE LOCATION MAP
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Table 1. identification of Surface Soil Chemicals of Patantial Concern
Martin State Airport
Middle River, Maryland

Inorganics
Antimony 16 2.5 4 0% - —~ 410 No
Arsenic 13 0.5 7 47% .25 .29 29 1.9 Yes 21.3
iBeryllium 15 2.5 1 1% 2.7 2.7 2000 No
ICadmium 14 2.5 2 14% 0.71-13 13 510 No
[ hronuum (Tatal) i4 2.5 14 100%% 3.9 - 480 4R 1500000 ™o
Hexavalent Chroniuwm 6 4 Q 0% - 38 3100 Mo
(Capper 15 2.5 14 93% 1.25 - 490 4984 41000 No
ILeud 16 2.5 12 75% 7 - 320 320 NA Yes 161
{Mercury 14 0.04 16 71% 07-0.72 0.72 NA Yes 0.45
fvickel 16 2.5 i5 94% 4.3 -89 89 20000 No
Seleniure 16 2.5 Z 13% 39-57 5.7 5100 No
ISilver 15 1 1 T% 2.1 2.1 5100 No
Thallium 14 1.5 1 T% 25 15 72 Mo
Zinc 15 2.5 14 93% 14 - 600 600 310000 No
IVOCs
Acetone 14 0,025 2 14Y%% 0.23 - 0.24 0.24 920000 No
[Acrolein 9 0.08 [1] 0% —~ ~ . No
[ Acetophenone 6 0.33 0 0% - - - No
Actylonitdle 9 0,08 0 0% - - - No
bhis(2-Chloroetiyl) cther 9 0.4 0 3% - -- - No
luiz(2-Chloruisopropyl) ether 9 0.4 ] 0% - - - Na
[Bronwbenzene 15 0.005 0 %% - - -- No
[Bromomethane 16 0.005 0 0% - - — No
n-Butylbenzene 135 0.005 4 0% - - - No
sec-Butylbenzene 15 0.005 0 0% - - — No
tori-Butylbenzene i3 0.005 Q 0% - - -~ No
[bis(2-Chloroethyl) ether 9 0.4 - (1.34 0 0% -~ e — No
Chlorobenzene 15 0.005 5 33% 0.079 - 6.23 $.23 20000 Nao
Chloroform 14 0.005 0 0% - - 10000 No
~Jsopropyltoluene 15 0.005 0 0% - 3 NA No
Carbon Disulfide 15 0.005 5 33% 0.017 - 0.053 0.033 100000 WNo
1,2-[Mchloroethane 14 0.008 0 0% - 0.048 31 Np
1,2-Dichlomhenzene 4 0.005 4 29% 038 - .4 (.44 92000 No
kew1,2-Dichlomethene 14 0.005-00.5 42 300% 0.004 - 20 20 10000 No
trans-1,2-Dichlorocthene 13 0.005- 6 0.5 1 7% 0.018 0.016 20000 No
liEthvibenzene 15 0.00% 0 0% — - 100000 No
{lisopropylbenzene 135 0.008 [1 0% - - 100000 No
{Methyl-t-buty] ether 105 0,005 1] 0% - 0.009 720 No
{Methylene Chloride 14 0.005 9 64% 0.006 - 1,051 0.051 380 No




Table 1. Identification of Surface Soil Chamicals of Potential Concern
Martin State Alrport
Middle River, Maryland

H-Methyl-2-Pentagone 1
b-Propylbenzene . 0 .
Styrene 15 $.005 0 0% - 0.2_2:_ 200000 INo
[Tetrachloroc thene 14 0.0035 4 29% A2 - 0.034 0.034 3.3 Mo
[Toluene 15 2.005 2 13% (.013 - 0.016 0.016 200000 MNo
[Trichlornethene 15 0.003 5 33% 032 - 6.5 6.5 7.2 No
1.2,4-Trichlorobenzene 29 (.003 ] 0% - ¢.21 10008 No
1,1,2-Trichloroethane 15 0.005 0 0% - - 50 Do
1,2,4-Trimethylhenzene 16 0,003 Q 1% - - 514000 No
L3,5-Trimeihylbenzenc 13 0.003 ] 0% _ - 51000 o
1,1,2,2-Tetrachlorosthane 15 0.005 [i] 0% - - - MNo
1,1,1,2-Tetrachloroethane 105 0.005-0.5 0 0% - - - No
1,1,1-Trichloroethane 15 0.005 0 0% - - - No
1,2,3-Trichlorapmpans 15 0.005 ¢ 0% - 0.014 1.4 No
[Vinyl chloride 15 0.005 0 0% -~ - 4 No
[Xylenes 15 0.015 0 % - - 200000 No
SYOCs
{iButyl benzyl phthalate 9 0.4 0 0% -- — No
iFis(2- Bty hexyl) phthalate ) 0.4 1 11% 0.2-13 i3 200 No
{iCarhazole g 0.4 3 33% $4.83- 8 % NA Yes 4.6
IDisn-buivl phthalate 8 0.4 1] 0% - -~ No
[Metboxychlor 57 0.006 - 0.001 [} 0% - B No
2-mothylnaphthalene g 0.4 0 0% - -- o
T 4 6 Trichlorophenol 55 0.33 - .95 0 0% - s No




Tahble 1, identification of Surface Soil Chentlcals of Potantial Concern
Martin State Airport
‘ Middia River, Maryland

-
[Acenaphthens 2 0.42 2 22% 0.2-5.92 0.92 61000 No
[Acenaphthylene 9 .42 2 0% - - 61000 No
IAnthracene 5 0.4 3 33% 02-9.1 9.1 310084 No
enzofayanthracene 2 0.4 4 44% 0.99 -1 31 39 Yes i1.6
[Benze (a) Pyrene 9 0.4 4 44% 1.0 - 25 25 .39 Yes 14.7
Benze (b) Fluoranthene g 0.4 4 4454 0.87 -22 22 39 Yes 13
{Benzo (k) Fluotanthene 9 £.42 4 4% .87 - 20 20 32 No
HBonzo (g ,h.i) Peryiencs 9 0.4 4 44% 0.55- 3 13 31000 No
Rg sene 8 0.33 4 50% 1.1-31 31 390 No
ibenz(n,h) anthracene 10 0.4 3 30% 0.87 - 4.1 4.5 0.9 Yes 2.3
Inoranthens 65 0.33 - 4,93 21 32% 0.53 - 64 64 41000 No
[Flaorens G35 0.33- 066 7 11% 0.37-20 29 41000 Ne
aphthaloge 14 0.005 Y % - - 20000 Yes
WPhenanthreneb g 0.4 5 36% 0.56 - 13 25 310,000 No
yrene 9 0.4 3 56% 0.6-45 45 31000 No
fndenn(1,2 3 dipyrene g 0.4 4 4495 5.2 - 13 13 3.9 Yes 7.8
D-Methylnaphthalene 65 .33 -4.95 4 6% £.045 - 68 68 20000 No
IF entachlormphenol 65 0.33 - 12,45 & 0% - - 24 No
esticides/PC Bs
IAldrin g 0.00006 g 0% - - No
CBs 2 4.0003 {4 0% -~ - No
alpha-BHC g (.00006 [} 0% .- - No
bets-BHC 9 030006 0 0% - - No
Jeita-BHC 9 0,08806 0 0% - - Nao
IEamma-BHC (Lindane) 9 0.055066 0 0% - - No

MA - not avaitable




Tabla 2, identification of Subsurface Soil Chemicals of Potential Concarn

Martin Stata Alrport
Middia River, Maryland

[norganics

lAntimony 102 2.5 5 5% 1.0 ~3600 3600 419 Yes 201
lArsenic B& 0.5 9 10% 0,25 27 27 1.9 Yes 131
IBarium 518 23 4% £1.4-735 735 72000 No
fBerylinm 86 2.5 1 1% 14 14 2000 No
HCatlmium 87 2.5 L7 20% 7- 2400 2,408 514G Yes 170
ICHromium (Total) 102 C 2.5 96 94% 339,300 9,300 1500000 No
Wi exavalent Chromivm 12 p) o 0% - No
lIcopper 102 2.5 57 95% 1-130,000 1 130600 § 41000 Yes 11849
[Icaa 102 2.5 43 42% I - 66,000 66,000 WA Yes 4341
[IMercury 100 .04 54 54% 0.02 - 3 3 NA Yes 2.3
|INickel 100 2.5 82 82% 4.2+ 42,000 42,000 20000 Yes 2308

elenium 100 2.5 11 11% 2.8 - 701 701 5100 Mo

[Silver 86 1 14 16% 1 - 180 290 5100 No

[Thallinb LOO 1 ] 8.00% 15 - 50 50 72 Ne

[Zinc 102 2.5 95 93.14% 9.1 - 36,000 36,080 3100060 No

YO Cs

iAceiane 88 0.05 7 8% 025 - 2,55 2.55 H2000H) No

[Acrolein 74 1.2 0 0% -~ ] No
IAhcetophenone 12 0.33-4.95 0 0% -~ - No
[Acrylonitrile 74 0.18 ] 0% -~ - Nao

Bis (2-chloroethyl) ether 56 0.33 ) 0% — - Na
Ibis¢2-Chloreisopropyl) ethe] 56 0.33 0 % - -- No
[Bromuobenzene 46 0.003 0 0% -- - -- Mo
Bromomethane 86 D.005 Q 0% - -- Mo
n-Butyibenzene 87 0.005 12 14% 0.0025 1.8 1.8 NA Mo
ec-Butyhenzene 87 0.003 19 22% 3.0025 -2.2 2.2 Na No
tert-Butylbenzene 87 0,005 g 9% 0025 - 0.G65 0.65 NA No
in-propylbenzene 105 0,005 H3 19% 0.002-5.8 5.8 100000" No

[Carbon 1 isuifide 102 0.005 5 5% 0.002 - 0.25 0.25 1006000 No
IChlarobenzene 105 0.005 5 3% Q.08 - 0,25 0,23 20000 Mo

Chloroform 102 0.005 1 1% 0.027 0.027 1¢000 No
1,2-Dijchloroethane 105 {.005 3 3% D08 - 048 0.048 21 No
1,2-dichlorobenzenc 184 0.0025 12 T 008 - 44 .44 92000 No
leis~1,2-dichloroethene 105 {.005 39 7% 2520 20 L0000 No
fi-1,2-DCE 105 0.005 22 21% 0.002 - 0,23 0,25 20000 NNo

1,1, L-trichloroethane 103 0.005 0 0% - 2580000 MNo
1,1,2-trichloroethane 103 0.005 1 1% .055 0.055 20 No

1,1,2, 2-tetrachioroethane 103 0.005 0 0% - Nor

1,2 4-ttichlorobenzene 1B6 0.003 2 1% 0.17 « 0.2 0.2 10000 No
1,2,3-richloropropane 103 0,003 1 19 0.014 0.014 1.4 N




Tahle 2. Identification of Subsurface Soit Chamicalz of Potential Concern

Martin State Airport

Middle Rivar, Maryland
1,2,4-Trimethylbenzene 103 0.003 20 192 13- 41 41 51000 MNo
1,3,5-Trimethylbenzene 103 0.005 15 15% 0,14 - 32 32 51040 Mo
Ethvibenzene 105 0.0D5 21 20% 0.4+ 20 20 100000 No
(sopropylbenzene 103 £.005 21 20% 0.002 - 5.6 5.6 100000 No
IMethylene chloride 103 0.005 46 45% 0.001 -0.913 0513 Fi No
MTBE 102 3.0035 1 1% 0,009 0,009 120 No
[Styrene 103 0.008 2 2% 2 -0.22 0,22 200000 No
Weirachloraethienc 103 0.005 12 12% 0.¢H2 - 0.068 1.069 5.3 No
[Trichlorosthene 103 0.{005 39 38% .01-7 k 1.3 Nao
Toluene 87 0.005 24 28% 0.0025 - 2,000 2,000 200000 No
[p-Tsopropyhohiene 103 0.005 21 20% 0.002-3 3 NA No’
[Vinyt chioride 103 0.005 13 12% 0.006 - 5 5 4 Yes 0.423
[Xylenes 105 0,005 26 25% 026 - 300 300 200000 No
ISYOCs
bbis(2-Ethylhexyl) phthatatc] 56 0.33 9 1634 0.1 6.5 6.5 200 No
[Carbazole 36 0.33 5 9% .42« 19 13 NA Yes 2.1
P AHS
lAcenaphthene 56 0.33 6 11% 0.16 - 15 15 61000 No
|Acenaphthylene 36 0,33 0 0% - -~ Mo
|Anthracene 56 0.33 4 7% 0.14 - 11 1t 3100460 No
Benzo(a)anthracens 56 .33 o 169 0.16-18 18 3.9 Yes 1.1
|Benzo (8} Pyrenc 65 0.33 1% 18% 0,16 - 25 25 0.39 Yeos 2.8
{[Benzo (b} Flnoranthens 36 .33 10 18% 0.65 « 7 7 39 Yes 1.1
|Benzo (k) Flaranthens 56 0.33 5 9% 0.15-7.4 74 33 Mo 1.2
uﬁaznm {g.h,i) Peryknea 56 .33 6 11% 0.6 - 5.8 5.8 31000 Nor
Hchrysene 65 0.33 15 23% 0.163 - 31 31 390 No 34
Dibenz(a,h) anthracene 65 0.33 3 5% 0.1-2.5 4.1 0.39 Yes 0,435
ndeno(1,2,3—c,d)pyrene 65 0,33 9 14% 0,165 - 13 13 3.9 Yes
‘aphthalene 65 0.33 28 43% 0.029 - 230 230 20000 No
henanthrene 65 0.38 16 25% 8,165 - 120 120 310,000 Na
yrene 100 0.33 5% 0.0038 - 3.6 36 31000 MNo
{iPesticides/PCRS
fiAldrin 48 0.00066 0 0% - v No
{PCBg 57 0,000% 2 4% 0.002 - 0.003 0,002 1.4 No
wlpha-BHC 48 0.00006 0 Q%% - - Na
beta-BHC 48 0,00006 0 0% - = MNa
delta-BIC 48 0.00006 0 0% - -~ No
a-BHC (Lindane) 48 0.00006 0 0% - - No

WA - not available

4 - based on structural homology

b - no available toxicity vatue




Table 3. Mdentification of Groundwater Chemicals of Potantial Concern
Martin State Afrport
Middie River, Maryfand

inorganics
Antiineny 236 0.13 1 [ 29 29 13 Mo
Arsenic 233 5.0-50 33 4% 5.2-46 46 0.03 Yes 7.9
Beryilinm 238 5 F 0% 5.1-97 9.7 73 No
{Cadminmn 235 259 -5 76 32% 18 - 2,600 2600 18.00 Yes 283
[ohrarcium {Total} 233 0.1-5 121 54% 5.1-480 480 55533 MNg
Coppet 235 0.235 139 S9% 5.4+ 690 530 1300 Mo
Iron 11 1000 5 S5% 106-20 2 14000 Mo
Lead 235 0.138% G 35% 31-110 {10 Na No
lercury 235 0.04 3 2% 1-235 25 NA No
Nickel 235 5.0 173 74% 4.7~ 42,000 42,600 730 No
Eeleniom 333 0,246 &3 5% 51110 10 180 o
Silver 235 i.15 0 % - -- 180 No
Thaliiur 234 5 [ 0% - - 26 No
Zine 234 30 138 35% 56 - 2160 2,160 131000 No
VOCs
Acetone 124 4.15 - 50,060 3 3% 31-36 36 5500 No
Acrotein 9 0.08 -0.26 O % - -~ 0.042 a:l
Acetophienone 63 10 1 2V 21 21 §10 No
Aervicnitrite 9 (.08 - 0.26 g 0% - - 1,037 No
Benzene 126 1 52 43% 1 - 806G 850 .34 Yes 296
bie(2-Chloraethyly ettist: 9 34054 1) 0% - - 0.009% Na
his(2-Chloroisopropyl) ether 63 10.0- 50 9 0% -~ -- .26 Mo
8¢ (2-chioroethoxy) methane o3 10 [ %% Mo
Bromobenzene 120 .446 - 3060 0 0% - .- .- No
Bromochicronettane 120 0.4 - 5004 a % No
[Bromodichloromethate 120 0.4 - 5000 t 0% - - 017 No
Dromefonn 20 0.405 0 W - -- 8.5 o
Bromomethans 20 0.368 - 3000 0 0% - -- 8.5 [}
n-Buivlbenzene 20 0.528 - 5,000 0 0% - - - o
E%-Butvlbenzene 120 0.4 . 5080 E 3% 20-25 23 .- No
tert-Butylbenzene 120 (1.473 . 5000 4] 0% - NA - No
his(2-Chloroethyd) stlier 63 10.0 - 50 o] 0% - NA 0.0095 M
Chivrohenzene i20 3. 980 27 23% 0.079 - 5.23 0.23 110 Mo
2-Chiorotolusne 120 0.37 - 5080 [ 8% - - 120 No
4-Chlorotoluene 120 6.49% - 3000 0 0% -- - - Mo
[Chloroethane 120 0.332 0 0% = - 3.6 No
[Chisromethane 120 0.55 i 0% 0.024 - 0.054 0.064 190 Mo
[2-Chlorophenc] 6% 10,0 - 50 1 2% & & 30 Ne
2. Chloronaphthialens 55 0.33-493 1] 0% - - - Ho




Table 3. Identification of Groundwater Chemicals of Potential Concern
Martin State Afrport .
Middle River, Maryland

Carbon tetrachloride 0.37 14 12% 3 -330 0.16 Yes 170
p-Tsopropyltoluene 0.005 0305 18 1% 0008 -3 3 NA No
Dibromochloromethane 103 0.00500.5 1] Q% -— - 0.13 Na
1,2-Dibrama-3-chloropropane 105 00050 0.5 o 9% - - 0.047 Mo
Carbon Digulfide 120 1.0 - 3,800 0 0% 0.017 - 0.053 0,053 1060 Ho
[Dibenzo furan 61 10 O 0% 0.279 - 14 14 12 No
Dibromonethane 120 0,31 0 0% - - 0.00075 Mo
L,1-Dichloroethane 120 0.278 11 9% 5 -990 990 840 Yes 201
1,2-Dichloroethane 120 0.273 29 24% 2-310 310 0 Yes 267
I,2-Dichlorabenzens 202 0.397 2 1% land 13 13 270 Mo
1,3-Dichlorohenzens 202 .397 0 0% .- - L&D He
1 4-Dichlorobenzene 202 0.366 0 0% v — 0.47 Ne
1,1-Dichloroethene 12 {£.459 37 31% 3.1700 1760 as0 Yes ELE
c-3,2-Dichtotoetlieae 120 0.331 80 7% 4-120000 120008 &1 Yes 24943
trans-1,2-Dichjoroethene 120 0.329 34 45% 1326 - 1500 1500 120 Ves 391
2, 4-Dinitrotoluenie &1 1w ] 0% - -- 73 Ne
[2,6-Dinitrotoluene 61 10 0 0% - - 37 Ne
1,2-Bibromgeihane 120 0.383 O (% - -- Q.00075 _ No
Ethyvlbenzene 120 0.234 27 23% 1.0-3760 3700 1300 Yeu 683
Hexachlorabenzene 61 10 0 0% - - 0.042 Ne
Hexachloroethana 63 10 0 Q% - .- — Ne
2-Hexanone (MBK) 2 0.886 0 0% - - - Mo
Isopropylbenzene 20 0.268 0 0% 3.066 - 5.6 36 [0] No
Z-Butancne (MBE) 120 0.872 1] 0% - - 7000 No
L Aethiyl-t-butyl ether 120 {1.386 0 (% 0.00% 0.009 2.8 No
Methylene Chloride 120 0.375 44 3T% 1 - 590 630 4 Yey 302
A-Miethyl-2-Perdanone 120 0.409 3 3% 13- 100 100 NA ja
[Nitrobenzene 43 10 0 )% - ~ 3.5 Mo
n-Propylbenzene 120 0.363 15 13% 1.0.66 65 NA Na
[Styrene 120 0.547 0 0% 0.2.022 0.22 1600 Na
[Tetrachloruethene 120 0.402 30 5% 1.130 120 0.1 Yes 245
Toluene 120 0.433 34 23% 2.0+ 9400 2400 750 Yea 16594
[Trichloroethene 120 0.332 68 57% 2 - 52,000 52000 0.026 Yoy 14643
1,2,3-Trichlerobenzene 120 0,735 33 28% 2. - 280 280 7 Yes 173
1,2,&-Trichlotoben2ene 202 0.688 2 1% | - 470 470 7 Ne
1,1.2-Trichloroethane 120 0.455 25 21% 2-150 190 0.19 Yes 166
1,2.4-Triinethylbenzene 120 100 27 23% G.013 -31 31 12 Yes 282
1,3.5-Trimethyibenzene 120 5 22 8% 2 - 260 260 12 Yes 253
1,1,2,2-Tetrachloroethane 120 0.5 1 1% 12 12 0.053 No
1,1,1 2-Tetrachlorosthane 120 0.473 Q % -- -~ 0.41 No
1,1,1-Trichlorosthahe 120 0.376 2 2% 7 and 320 520 3206 Na
1,2,3-Trichloropropans 105 0.605 - 0.5 1 1% 0.014 0.014 00033 No
[Vinyd acetate 120 1.0-5.0 0 0% — - 410 Na
[Vinyl chlaride 120 i 67 56% 4 - 30,000 30,000 11.00 Yes 5709
o-Xylene 162 3 24 24% 2+ 5,000 5,000 230 Yes 862
/m-Xylene 102 3 23 23% 3 - 33,000 33,000 210 Yes
M— —




Table 3, [dentification of Groundwater Chemicals of Potuntial Concern
Martin State Airport
Middie River, Maryland

Y OCs
[Butyl benzyt phthalate El 04-6.54 0 % - - 7300 No
[bis(2-Bthylhexyl) phifslate 61 1000 - 30 0 0% - - 4.8 No
[ Afrazine I3 (.33 -4 0 0% - - 2.3 No
iButyl benyt phihalate 9 0.33-0.54 0 0% - —~ 7300 No
[Caprofactam al 10 2 % 29- 180 L8O 18000 o
Carbazols 61 10 1 % 14 12 NA No A4
3,3-Dichlorchenzidine 65 0.33-4% 0 % - - 0.15 No
2, d-Dichlorephenol 83 0.33-4¢ 0 % - - 119 Mo
1,2-Dicldoropropans 105 6.005 - 0.5 0 0% —~ -- 126 No
1,3-Dichloropropane 105 0.805.0.5 9 0% -~ -~ 120 No
Diethy] phthalate 65 0.33.495 4] 0% - -- 29500 No
2.4-Dimethylphenal 63 10 0 0% - -- 730 No
Drimethyt phthalate ] $.33 - 4.95 [ 2% - -- 370000 Ne
|4, 6-Dinitro-2-methyiphenol &1 25 i 0% - — 37 No
Di-n-butyl phikalate 61 10 3 5% 0.79-29 25 DEA, No
Di-p-octyi phthafate 61 14 1] 0% . - E500) No
2 4-Dinitrophenol 1 235 4 0% = - 72 Na
Hexachiorocyslopentadiens £5 0.33 . 495 ¢ 0% -- - 220 No
[sophorone 63 10 [ 0% - = 70 No
2 hiethyloheno! 63 10 1 2% 20 20 18060 No
1 Methylpheno 15 16 [} % 0.93 0.93 o} Ne
Methoxychlor 42 6.2 f 323 -- - 0 Mo
-Nitrogodiphenylsmine 55 0.33 - 498 i 0% . - 4 Na
[N-Nitreso-di-n-propviamine 4% (.33 - 4.93 O 0% - - DA No
2-Hitroaniline Gi 19 2 0% - - 119, No
3-Nitzoaniline 61 25 "] 0% - -- 33 Na
Phenol &3 16 0 0% - - 110600 No
2,4,6-Trichlorophenol &1 18 0 45 - - &1 No




Tabla 3. idantiflcation of Groundwater Chemicals of Potential Concarn
Martin State Airport
Middie River, Maryland

Acenaphthzne 61 15 3 3% §.0-35.0 M 370 0
Acenaphthylens 51 10 T 0% 10 10 110 ]
Anthracene 61 10 { 1% 0387-2.2 2.2 1860 0
Benzo(alanthracene 81 10.0-50 i 0% 0.99-31 31 0092 Ho
Benza {a) Pyrenic [ 10.3 - 50 ] 0% 10-2% 23 0.009 Mo
FBenzn {b) Fivoranthene 61 100 50 0 0% 0.87-22 22 0.09 No
Benzo (k) Fluoranthene 6l 10.5 . 50 0 0% 0.87 - 20 20 0.92 o
[Benza {gh.i) Peryiens® 51 10.0 « 50 0 % 0.55. 13 13 130 No
[Chryvsene 61 16.0 - 50 9 ¥ 0.5.20 20 9.2 o
Dibenzo {a.h} anthracene 61 10.0 - 5 0 0% 0.87 - 4.3 4.1 0.009 Mo
ll?uoran!hene 51 10 0 0% 0.53 - 64 64 1500 Na
{Flucrene 61 10 0 0% 240 Yer
[Naphthalene 1583 $0.0 - 3¢ 29 16% 3-130 110 7 Yes 111
Phenanthrens” 3] 10 3 5% §.0.8 8 1800 No
Eyvrons &1 2 0 0% 0.06 - 160 100 18000 No
findenodd .2 3¢ djpyrene 61 2 a 0% 132-13 13 0.092 No
2-Methylnaphtbatene 61 4 0 0% 0.045 - 68 58 23 No
[Pentachiorophonol 65 0.83 - 1245 0 0% - u 0.56 Ne
[P esiteides/P CRa
Aldrin 42 - D21-2 [ 0% -- - 0.0039: Mo
Atrazine 64 9 [ 0% - - 0.3 He
alpha-BHC 42 02 k] 0% . -- 9,011 HMa
heta-BHC 42 02 0 0% - - 1037 Ne
relta-BEC a2 0.2 4] 0% o - Ne
-BHC (Lindane) 42 Q.2 4] 0% -~ - 2052 o
alnha-Chlordans 42 0.2 1] 0% - - 0.19 Ne
bianza-Chiordane 42 0.2 0 0% - -- 0.9 hlo
[Endosulfan 42 02 0 0] - -~ 228,00 Mo
[Endosulfan I EY) 0.2 0 (1% -- - 229.00 No
jEndrin 42 .2 [\ 0% - - 11,00 No
Hndein aldehyde 42 0.2 0 0% - -- No
Heptachtor 42 02 0 0% — - 0015 No
eptachtor epoxide 42 0.2 0 0% - - Ne
¥ CBg 57 0.0005 4 7% 0.001 - 0.003 0.063 (303 o
Dieldrin a2 02 [ 0% -- — 0.0042 No
Toxaphene 4z 5 0 b5 -- - Q061 N

NA- not available




Table 4. Identification of Sediment and Surface Water Chemicals of Patential Congern
Martin State Airport
Middle River, Marytand

SEDIMENT COPCs
OTRARICS
Hmony 6 27 1] 0% - - 410 No
lArsenic 6 0.5 2 33% 19-6 3 1.90 Ves
eryllium. 6 2.5 i 0% - - 200000 o
HChromium (Total) [ 2.7 [3 100% 7.4 12000 12000 1500000 No
Copper 3 2.9 6 1060% 9.5-13 13 3100 No
Cadmium 6 2.7 3 50% 5.2 - 600 600 1040 No
i appet [ 3 [ 100% 6.5-300 200 41000 No
[Eead & 2.7 4 67% 3.5-210 710 NA No
Mercory 6 0.04 2 33% (.2 - 0.33 0.33 NA No
fiNicked [ 2.7 3 30% 25-92 92 20000 No
Selenium [ 1.35 ] 0% — — 5100 Ne
Silver 3 1.35 1 17% 1.3 1.3 5100 No
[Thallium 6 2.1 0 (1% . - 72 No
7inc 6 10 4 67% 61790 790 310000 No
VOCs
[Acetone 3 0063 1 7% 0.5 0.5 920000 No
cozZene & 1013 1 17% 0.044 0.044 52 No
h-butylbenzene S 0.24 1 17% L& 1.6 NA No
ec-butylbenzens 6 0.015 2 339 0.13-0.94 0.94 NA No
n-propylbenzene & 0.015 2 33% 32-17 1.7 NA No
Carbon Disulfide & 0.015 2 33% 023 - 065 0.065 100000 No
Chiombenzene & 0.013 3 50% 016 - 1.3 1.3 0000 No
lo-1,2-Dichloroethene & 0.006 2 33% 02734 34 16000 No
{Ethylbenzene [ 0.015 2 33% 02-15 15 100000 No
[isopropylbenzene [ 0.015 2 33% 0.22 - 0.87 0.87 100000 No
{lp-isopropviteluene [3 0.24 1 17% 1.6 1.6 NA No
Methylene Chloride 3 0.006 2 33% 0,038 - 0,04 0.04 380 No
Folucne [ 0.029 3 50% 029353 35 200000 No
1,2, 4-trimethylbenzene 6 0.015 2 139 091 - 14 14 51000 No
1.3 5-trimethylbenzene 6 0.015 2 EELY 0.027 - 5.2 s 51000 No
[Tetiachlomethene G 0.24 1 17% 33 33 5.3 No
[Trichioroethene [ 0.0406 2 33% 0.32 - 69 69 7 No
oyl chlonde [ 0.004 1 17% 0.009 0.00% 4 Mo
Xylenes 6 .03 Z 33% 0.31-46 16 310000 No
ISVOCs
enze{a)pyrene 1] 0.8 1 17% 1.7 17 0.39 Yes
fBenzo(a)anthracene I3 0.8 1 17% 1.5 15 3.50 No
enzo(b)jfluctanthene 5 0.8 1 17% 1.6 1.6 3.90 No
cozo{k)flnomnthene 6 0.8 1 17% 15 1.5 39.00 No
enzolg hijperylene 3 0.3 1 17% 1.3 13 3100000 No
flindeno( 1.2 3-cd)pvrene 3 0.8 1 17% 14 14 3.90 No
IChrysene 3 0% 1 17% 1.7 17 390.00 No
[Eluomnthene 6 0.8 1 17% 2.9 1.9 4100000 No
henanthrene 3 0% 1 17% 1.8 L& 310000.00 No
Pyrene 3 0.5 1 17% 2.9 . 31000.00 No
{sphthaicne 6 0.01%5 3 30% 0.34-36 3.6 {1360 o
EHP [ 0.8 i 17% 5 3 200 No
[[PCBs/Pesticides
IPCBsPesticides & 0.001 1 17% 0.003 0.003 14 Ne
i




Table 4. ldentification of Sadiment and Surfaca Water Chemicals of Potential Concern
Martin State Airport
Middte River, Maryland

G
e
ﬂ Tap Water RBCs
ISURFACE WATER COECs (ug/1.) fug/L) {ng/L) .
Hinerganics
Sopper % 5 4 13- 17 17 1500 No
Zing B S0 1 95 95 11000 HNo
OCs
-1 2-Dichlorocthene 8 1 2 3.0-3.0 3 51 No
[Trichloruethene ] 1 z 30-40 4 1.026 Yes
{Methyit-butyl ether 3 i z 7.0-7.0 7 2.6 Yes

NA - ot wvailable




: TABLE §
Estnated Risks due to Potential Soil Exposures
On-Site Worker Scenarlo

Martin State Airport

|PARAMETERS UNITS VALUES

EPCs = Concentration in soit mglkg see lable

EF = Exposure Frequency . daysiyear 100

ED = Exposure Duration years 23

BW = Ruody Weight, aduly kg bl

A Tne = Averaging Time - noncarcinogen days 9125

(AT¢ = Averaging Time - carcinogen days 25550

Kp = Permeability Coefficient eivhoor see iable

IngRad” = [ngesiion Rave, aduit mg/day 5

InhRad =Aduel Inhalation Rate{CPA, 19%6a, p.5-20) m* hous 1

ET = Exposure Time hrstday 8

S5A 8 = skin surface area, adult crtiday 5670 EFH, 8/97

CF = Conversion Factor kg/mg 1.00E-05

SFing = Ingestion Cancer Slope Factor kg-day/mg see table

ISFinh = Inhatation Cancer Slope Factor kp-day/mg see fable

RfDing = Ingestion Reference Dose mg/kg-day sec table

RiDinh = Inhalalion Reference Dose mg/kg-day see table

AF = Adherence factor mgleny? 0.08

[ABS - absarption factor {inerg) unitless 0.03

PEF = Particulate Emission Factor ' m'fieg 1.8CE+07 (EPA, 1996b}

CARCINOGENS Cs ABS VB | EPCa DOSE Toxicity Factors RISK

Chenucal (mg/kg) unitless m' kg {mg/nr) Inhalation Ingestion Dermal SFing SFitth Inhalation Ingestion Dermal Tatal
Arsehic 21 0.03 L.57E-08 E.8E-10) 1.5E-06 4.1E-07 1.5 15 2.6E-09 2.2E-06 $.1E-07 3.E-06
Benzo(a)pyrene 14.7 0.13 1.08E-08 1.2E-10 1.QE-06 1.2E-06 7.3 3.1 3.7E-10 ‘1.5E-06 §.8E-06 2.E-08
Dibenz(ahanthracens 23 .13 1.69E-09 1.9E-11 1.6E-87 1.9E-47 7.3 4] 0.0E+00 1.2E-06 1.4E-06 3.E-06
Benzo(alanthracenc 17.6 0.13 1.29E-08 1.4E-10 1.2E-06 1.SE-06 0,73 0 0.0E+00 0.0E-07 1, 1E-06 2E06
Benzo (b) Fluoranthene 130 0,13 0.56E-09 1.1E-10 B.1E-07 1.1E-04 0.73 Q 0.0E+00 6.6E-07 7.8E-07 1.5-06
Mndeno(],2,3-¢,d)pvrene 7.8 0.13 5.74E-09 G.4E-11 5.5E-07 6.4E-07 0.73 G QOE+00 4,087 4,7E-07 9.E-07
Carbazole 4.6 Q.10 1.3BE-09 3.8E-1t 3.2E-07 2.9E-07 2.0DE-02 2.00E-02 7.6E-13 6.4E-09 5.8E-09 1.E-08
TOTAL RISK 3.E05
NON-CARCINOGENS Cs ABS YF EPCa DOSE Toxicity Factors HO
Chemical (mgke) unitless m'/kg {mg/m’) Inhalation Ingestion Dermal RiDing. Rfinh Inhalation Ingestion Dermal Total
Arsenic 21 0.03 1.57E-08 4.9E-10 4,1E06 1,1E-06 3.0E-04 ng na .39E-02 3 78E-03 2.E-02
iMercuwry 035 .01 2.57E-10 8. 1E-12 6.8E-08 63IE-00 2.0E-02 2.60E-05 na 3.42E-06 3.11E.07 4.E-00
HAZARD INDEX = 2.8-02

na - nol available




TABLE 6
Estimated Risks due to Potential Exposures to Sediments
On-Site Worker Scenario

Martin State Airport

[PARAMETERS UNITS VALUES
EPCsed = Concenteation in sedimeni mglkg see table
EF = Exposuvre Frequency daysfyear 100
ED = Exposure Duration years 15
BW = Body Weight, adult kg 70
ATnc = Averaging Time - noncarcinogen days 9125
ATe = Averaging Time - carcinogen days 25550
Kp = Permeabitity Coefficient emv/hour see table
IngRad” = Ingestion Rate, adult mg/day 100
[nhRad = Aduii Inhatation Rate(EPA, 19962, p.5-20) ' /hour i
ET = Exposure Time hesiday S
ISSA 2 = skin susface grea, adult cm2/day 5676
(CF = Conversion Facior kg/mg 1.00E-06
STing = Ingestion Cancer Slope Factor kg-day/mg see table
SFich = inhaiation Cancer Slope Factor kg-day/mg see table
RfDing = Ingestion Reference Dose mg/kg-day see table
RiDinh = Inhafailon Reference Dase mg/kg-day ste tahle
AF = Adberence factor mg/emd 0.08
ABS - absorption factar (ingrg) unitless 0.03
PEF = Particulate Emission Factor m"lkg 7.BOE+Q7 (EPA, 19960)
[CARCINOGENS Cs ABS VI EPCa DOSE Toxicity Factors RISK
Chemnical {mg/kg) unjtless m'’kg {mgim’} Inhalation Ingestion Denal SFing SFinh [nhalation Ingestion Deanal Total
Benzofajpyrene 1.7 0.13 1.25E-(% 1.4E-11 2.4E-07 1.2E-07 73 3.1 4.3E-11 [.7E-06 |.GE-0/8 3.E-06
TOTAL RISK 3.E-06




TABLE 7
Estimated Risks duc to Potential Soit Exposnres
Canstruction Worker Scenario

Martin State Ajeport

PARAMETERS UNITS VALUES

EPCs = Concentration in soil mglkg seg table

EF = Exposure Frequency duysiyear 250

ED = Expusure Duration (EPA, 19964} yedrs i

BW = Body Weight, adult kg T4

ATnc = Averaging Time - noncarcinogen days 365

ATe = Averaging Time - carcinogen days 25550

Kp = Permeability Coefficient cm/hour see table

IngRad" = lngestion Rate, adult mg/day 480

inhRad =Adult [nhalation Rate{EPA, 1996a, p.5-20) m’/bour 1.5

ET = Exposure Timne hrs/day 8

SSA a = skin surface area, aduilt eot/day 5670

CF = Conversion Factor kg/mg 1.00E-06

SFing = fogestion Cancer Slope Factar kg-day/mg see table

SFinh = Inhaiation Cancer $lope Factor kg-day/mg see table

RfDing = Ingestion Reference Dose mg/kp-day set table

RfDinh = Inhalation Reference Dose mg/kg-day see table

AF = Adherence factor mp/em2 0.08

ABS - absorption factor (Inorg) unitkess 0.03

FPEF = Particulate Emisslon Factor m’lkg T.80E+07 (EPA, 1996b)

CARCINOGENS Cs ABS VF EPCa DOSE Toxicity Factors RISK

Chentical {mg'kE) unitless m kg {mg,’m’] inhatation [ngestion Dermal SFing SFinh Inhalation Ingestion Dermai Total

Arsenic 13 0.03 2.63E-09 1.6E-11 3.8E-07 2.5E-08 1.5 15 2.4B-10 1.3E-06 3.7E-08 1.E-G6

Cadmium 170 0.01 1.25E-07 2.1E-10 1.1E-05 1.1B-07 6.3 1.1E-0% 0.08+00 0.05+00 1.E.09

Benzo{a)pyigne 2.8 .13 2.06E-09 3.5E-12 1.9E-07 2.3E-08 7.3 3.1 L.IE-11 1.3E-06 1.7E-07 2.E-06

Dibenz{a Wanthracene 0.4 0.13 3.20E-10 5.4£-13 2.9E-08 3.6E-09 7.3 [} 0.0E+00 21507 2.6B-08 2 E-07

Benzo(a)antiracens 2.1 0.13 1.34E-09 26E-12 1 4E-07 1.7B-08 0.73 & 0.0E+00 1.0B-G7 1.36-08 1.6-97

Benzo (b} Fluoranthene 1.1 0.13 8.09E-10 1.4E-12 74E-08 S E-09 .73 9 0.0E+00 5.4E-08 6.6E-09 6.E-08

Indena(1,2,3-c,d)pyrene 7.8 Q.13 3. 74E-0% 9.6E-12 3.2E-07 6.4E-08 4.73 Q 0.0E+00 3.8E-07 4 7E-08 4 E-07

Carbazole 2.4 G.10 1.54E-0% 2.6E-12 1.4E-G7 i.2B-08 2.00E-G2 2.00E-02 5.2E.14 2.3E-09 27610 3.E-09

Vinyl chloride 0.4 .03 1000.00 4.23E-04 74E-07 2.8E-08 §.0E-10 7.20E01 1,50B-02 1.1E-08 2,0E-08 - 5.8E-10 3.E-08
TOTAL RISK. 4E-06

NON-CARCINOGENS Cs ABS VF EPCa DOSE Taxicity Factors HQ

Chentical (mg'kg) umnitless m'/ks (mymll Inhalation Ingestion Dermal RfDing RiDinh Inhalation [ngestion Defimal Toral

Antimony 201 0.01 | 48E-07 1.7E-08 2.4E-04 8.9E-06 4.0E-04 na na 2.36E+00 2.23E-02 2.E+D0

KCopper 11849 0.01 8.71E-06 L.0E-06 5.6E-02 5.3E-04 4.0E-02 na na 1.39E+Q0 1.31E-02 1.E400

Arsenic 13 0.03 9.63E-09 1.1E-08 H5.2E-05 1.7E-06 3.0B-04 na [ 2.05E-01 5.81E-03 1E-01

Cadmiutn 170 0,01 1.25E-07 1.5E-08 B.0E-04 7.5E-06 1.0E-03 5.70E-05 na 7.98E-01 7.55E-03 & E-01

Mickel 2308 0.01 1.70E-G6 2.0E-07 1.1E-02 1.0E-04 2.0E-02 na na 5.42E-01 5.12E-03 5.5-01

Mercury 0.39 0.01 2.87E-10 34E-11 1.8E-05 1.7E-08 2.0E-02 na na 9.16E-05 2.65E-07 3.E-05

Vinyl chloride 0.4 0.03 1000.00 4.2E-04 3.0E-05 2.QE-{6 5.6E-08 3.00E-03 2.80E-D2 ni $6.62E-04 1.BBE-0S 7.E-04
HAZARD INDEX = 3,000

na - not available




TABLE 8.
Estimated Risks due (o Potential Sediment Exposures
Construction Worker Scenario

Martin Staie Airport

PARAMETERS UNITS VALUES
EPCs = Concentration i seil ma/kg see table
EF = Exposure Frequency days/year 250
ED = Exposure Duration {EPA,1996a) years 1
BW = Body Weight, adult kg L)
ATne = Averaging Time - noncarcinogen days 365
ATc = Averaging Time - carcinogen days 25550
Kp = Permeabllity Coeffieient c/hour see table
IngRad’ = [npestion Rate, adule mg/day 480
[nhRad =Adult Inhalation Rate(EPA, 1996a, p.5-20) m’,"da)' 20
ET = Exposure Time hrs/day g
SSA a = skin surface arez, adult cm2/day 5670
CF = Conversion Factor kg/mg 1.00E-06
SFing = Jngestion Cancer Stope Factor kg-day/mg see table
SFinh = Inhalation Cancer Siope Factor kp-day/mg see table
RfDing = Ingesiton Reference Dose mp/kp-day see table
Rfl¥nh = Inhalation Reference Dose ma/kg-day see table
AF = Adberence factor mg/eml 0.2
ABS - absorption factor (inorg) unitless 6.03
PEF = Particulate Emission Factor ne'ky 7.80E407 (EPA, 1996b)
CARCINOGENS Cs ABS VE ErCa DOSE Tanieity Factors RISK.
Chernical {mgkg) unitless m’fkg (mgxm’) [rzhalation [ngestion Denmal SFing SFinh Inhalation Ingestion Dermal Total
Benzo{ajpyrene 1.7 0,13 1.25E-09 2.8E-11 1.1E-07 3.5E-08 7.3 3.1 8.78-11 8.3E-G7 2.6B-07 1.E-06
TOTAL RISK 1.E-06

na - noi available




TABLE 9

Estimated Risks doe to Potential Sediment Exposures

Recreational Scenario

Martin State Airport

PARAMETERS UNITS VALUES
EPCs = Concentration in soil me/kg see table
EF = Exposure Frequency days/year T
ED = Bxpasure Duration (EPA,1596a) years 25
BW = Body Weight, aduk kg 70
ATne = Averaging Time - noncarcinogen days 9123
ATc = Averaging Time - carcinogen days 25550
Kp = Permeability Coefficient confhour see table
IngRad* = Ingeslion Rate, adult mg/day 100
InhRad = Adult Inhalation Rate(EPA, 1996, p.5-20) a/day 0
ET = Exposvre Time hrs/day §
SSA a = skin surface area, adult cm?/day 5670
CF = Conversion Factor kg/mg 1.00E-06
SFing = Engestion Cancer Slope Factor kg-day/mg see table
SFinh = [nhalatiot Cancer Slope Factor " kg-day/mg see tahle
|RfDing = Ingestion Reference Dose mp/kg-day see table
RiDinh = Inhalation Reference Dose mg/kg-day see able
AF = Adherence factor mg/om2 02
ABS - absorption facior (inarg) uhitless see below
PEF = Particulate Emission Factor m'ikg 7.80E+07
CARCINOGENS Cs ABS \-"ﬂl-?'1 EPCa DOSE Tozicity Factors RISK
Chemrical (k) unitless kg {r_igg/mz) Inhalation Ingestion Dermal SFing SFinh Inhalation [ngestion Derma) Totul
Arsenic 6.0 0.03 4.41E-09 6.9E-10 5.9E-07 1.2E-07 t.5 15 1.0E-08 8.8E-07 1.7E-D7 1.E-06
TOTAL RISK 1.E-06
NON-CARCINQGENS %] ABS VF EPCa DOSE Toxicity Factors HQ
Chemical (me/kg) unitless o fg, {mg/n') Inhalation Ingestion Denmal RfDing RIDish Inhatation Ingestion Dermal Total
Arsenic 6.0 0.03 4.41F-09 1,9E-0% 1.GE-06 3.3E-07 3.0E-04 na na 5 48E-03 1.08E-03 7.E-03
HAZARD INDEX = 7.E-03

na - not available




TABLE 10
Risk Estimates due to Potential Surface Water Exposures
Recreational Scenario
Martin State Airport

Middle River, Maryland

——

Description Units Valuye

Dose of chemicat mg/kg-day See below

Target hazard index unitless See below

Risk unitless See below

Chemical concentration in groundwater mg/L Bee helow

Chemical concentration in air mgm3 See below

Groundwater ingestion rate L/day 0,05

[nhalation rate m3hour 1

Exposure Time hrs/day 8

Exposure frequency days/year 70

Exposure duration years 25

Body weight kg 70

Averaging periad days See below

Skin surface area cm? 5670

Permeability constant cm/hr See below

Conversion factor, ug to mg mglug {.00E-03

Conversion factor, em” to L Liem’ 1.00E-03

Oral reference dose mg'kg-day See belaw

Oral cancer slope factor {rg/kg-day)! See below

®Carclnogens AP = 25,550)days Total
Compound Cw YF Ca CSFo CSFi Kp Dosey,, Dosegﬂ Dos:g,i,_. Rislq_,,‘ Risk,,, Risk,n Risk
[Trichioroethene 0.004 3.3E+03 L.2E-06] 4.0E-Q1 4.0E-01 t2E-02 2.0E-07 2.7E-10 0.0E+00 7.8E-08 1. 1E-10 QOE+0) 7.8E-08
MTRE G.007 4. 7E+03 1.5B-06 4.0E-03 2.6E-00 345407 L.OE-10 0.0E-+00 1. 4E-09 4.0E-13 0.0E+00 1.4E-0%
Total Cumulative Risk 3.0E-08




TABLE 10

Risk Estimates due o Potential Surface Water Exposures

Recreational Scenario
Martin State Airport
Middle River, Maryiand

[Parameter Description Units Value

Dose Dose of chemical mg/kg-day See below

HT Target hazard index umitiess See below

Risk Risk unitiess See below

ICwe Chemical concentration in groundwater mg/L See below

Ca Chemical concentration in air mg/m3 See below

[Rw Groundwater ingestion rate L/day 0.05

InhR Inhalation rate m3/hour i

LT Exposure Time brs/day g

EF Expasure frequency days/year 70

EL Exposure duration years 25

[BW Body weight kg 7

AP Averaging period days See below

SSA Skin surface area em® 5670

Kp Permeabitity constant em/hr See below

CF1 Conversion factor, ug to mg mgfug 1.00E-03

CF2 Conversion factor, e’ to L Liem? 1.00E-03

RiDo Oral reference dose mg/kg-day Sec below

(CSFo Oral cancer slope factor (mg/kg-day)” See below

Noncarcinogens 9,125 days Total

ICompound Cw VF Ca RiDo RIDi Kp Doseyyy Dose,., Doseﬂ Hlgy HI g, H]!."l' Hi

MTBE 0.007 4.7E+0) 1.5E-06 2.6E-0L 2.6E-03 9.6E-07 2.8E-10 0).0E+HG0 0.0E+O0 0.0E+00) 0,0E+00 0.0E+00

Trichioroethene .004 3.3E+03 1.ZE-06] 3.0E-04 1.OE-02 1.2B-02 5.5E-07 7.3E-10 0.0E+00 1.8E-03 2.5E-06 0.0E+00 1.8E-013
Tota! Hazard Index 1.8E-03




Table 11

Summary of Estimated Risks and Hazard Indices

Martin State Airport
Middle River, Maryland

l[Exposure Scenario

Estimated Carcinogenic Risks

Estimated Hazard Index

On-Site Worker

Soil 3 E-05 0.02
Sediment 3.E-06 --
iiFuture Construction Worker
il Soil 4 E-06 5
i Sediments 1.E-06 -
{l
{IRecreationat User
Sediment 1.E-06 0.007
Surface Water 8.E-08 0.002
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Table 12, Evaluation of Lead in Surface Soil

INPUT QUTPUT
MEDIUM LEVEL [ Percentile Estimate of Blood Pb (ug/dl) | PRG-89 | PRG-85
Lead in Alr (ug/m°) 0.028 50th 90th  95th 98th 98th | (ug/g) {{uwg/gl
Lead in Soil/Dust (ug/g) 160.0 BLOOD Pb, ADULT 1.3 2.3 2.7 3.3 3.8 2417 3809
Lead in Water (ug/) 15 BLOOD Pb, CHILD 2.7 4.9 5.8 7.0 8.0 255 435
% Home-grown Produce 0% BLCOD Pb, PICA CHILD 3.8 6.9 8.2 10.0 1.4 128 218
Respirable Dust (ug/m’) 1.5 BLOOD Pb, OCCUPATIONA 1.2 22 2.8 3.2 3.6 3465 | 5448
| EXPOSURE PARAMETERS [ | PATHWAYS
units _ jadults lchildren ADULTS Residential Occupational

Days per week daysiwk 7 Pathway contribution Pathway contribution
Days per week, occupational 5 | Pathway PEF | ug/di | percent | PEF | ug/dl {percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5§ 0.01 0% 1.6E-5 1 0.00 0%
Blood lead level of cancern {ug/d) 10 Seil Ingestion 8.8E-4 | 0.14 11% 6341 0.10 8%
Skin area, residential em®  [5700 {2900 Inhalation, bkgrnd 0.05 4% 0.03 3%
Skin area occupational cm? 3390 Inhalation 2.5E-681 0.00 (0% 1.8E-6 ] 0.00 0%
Sail adherence vg/om® | 70 | 200 Water ingestion 0.84 66% 0.84 69%
Dermal uptake constant jug/dug/dd  0.0001 Food Ingestion, bkgrnd 0.23 18% 0.23 19%
Soil ingestion mg/day | 50 ] 100 Food Ingestion | J.0E+0 | 0.00 0% 0%
Soll ingestion, pica mg/day 200
Ingestion constant {ug/dyiugidd 0.04 [0.16 CHILDREN typical with pica
Bioavailability unitless 0.44 Pathway contribution Pathway contribution
Breathing rate mday | 20 | 6.8 Pathway PEF | ug/di | percent | PEF | ug/dl |percent
inhalation constant {ug/diyl(uardd 0.08 | 0.19 Soil Contact 5.6E-52 | 0.01 0% 0.01 0%
Water ingestion liday 14 104 Soil Ingestion 7.0E-3 1 1.13 42% 14E-2 { 2.25 59%
Food tngestion ko/day | 1.9 1.1 inhalation 20E-8| 0.00 0% 0.00 0%
Lead in market hasket ug/kg 3.1 inhalation, bkgrnd 0.04 1% 0.04 1%
{.ead in home-grown produce ug/kg 72.0 Water Ingestion 0.96 36% 0.96 25%

Food ingestion, bkgmd 0.54 20% 0.54 14%

Food Ingestion |0.0E+0] 0.00 | 0% 0.00 0%
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Table 13. Evaluation of Lead in Subsurface Soil

INPUT QUTPUT
MEDIUM LEVEL | Percentile Estimate of Blood Pb (ug/dl) | PRG-99 { PRG-95
Lead in Air (uglma) 0.028 50th  90th 95th 98th g5th | tug/g) {{ug/g}
Lead in Soil/Dust {ug/g)  4361.0 BLOOD Pb, ADULT 51 9.4 11.1 13.5 15.4 2417 | 3809
Lead in Water {ug/t) 15 BLOOD Ph, CHILD 32,5 584 70.2 85.4 97 .1 255 435
% Home-grown Produce 0% BLOOD Pb, PICA CHILD 83.2 1154 1368 166.0 1889 128 219
Respirable Dust (ug/m”) 1.5 SLOOD Pb, CCCUPATIONA 3.8 72 85 103 117 | 3465 | 5448
t EXPOSURE PARAMETERS ] PATHWAYS
units  adults Ichildren ADULTS Residential Gccupational

Days per week daysiwi 7 Pathway contribution Pathway contribution
Days per week, occupational 5 [ Pathway PEF | ug/dl | percent | PEF | ug/di | percent
Geometric Standard Devigtion 1.6 Soil Contact 3.8E-5 | 0.17 3% 1.8E-5{ 0.07 2%
Blood lead levet of concern {ug/dl) 10 Soil Ingestion 8.8E-4 { 3.84 75% B8.3E-4 | 2.74 70%
Skin area, residential em’  |5700 12900 {inhalation, bkgrnd 0.05 1% 0.03 1%
Skin area occupational em® | 3300 inhalation 2.5E-6 | 0.01 0% 1.8E-6 | 0.01 0%
Soil adherence ugiem® | 70 | 200 Water ingestion 0.84 16% 0.84 21%
Dermal uptake canstant jugdyugiad  0.0001 Food Ingestion, bkgrnd 0.23 5% 0.23 6%
Saoll ingestion mg/day { 50 | 100 Foed Ingestion J 0.0e+0 0.00 0% 0%
Solf ingestion, pica mg/day 200
Ingestion constant {ug/dDiugidd 0.04 | 0.18 CHILDREN typical with pica
Bioavaitability unitless .44 Pathway contribution Pathway contribution
Breathing rate miiday | 20 6.8 Pathway PEF | ug/dl | percent | PEF ug/dl | percent
inhalation constant {ug/dii(ugidd 0.08 {0.18 Soit Contact 5.6E-5 | 0.24 1% 0.24 0%
Water ingestion I/day 1.4 | 04 Sait Ingestion 7.0E-3 {30.70 1 ©94% 1.4E-2 | 61.40 97%
Food ingastion kgiday | 1.9 1 1.1 inhalation 2.0E-8 { 0.01 0% 0.01 0%
Lead in marke! basket ug/kg 3.1 inhalation, bkgrnd 0.04 0% 0.04 0%
Lead in home-grown produce ugikg 1962.5 Water Ingestion 0.96 3% 0.95 2%

Food Ingestion, bkgrnd 0.54 2% 0.54 1%

Food Ingestion to0E+0} 000 | 0% 0.00 | 0%




TABLE14
Calculation of Surface Water Risk-Based Levels
Martin State Airport
Middle River, Maryland

Description Units Value Reference

Dose of chemical mg/kg-day See below Caleutated

Target hazard index unitless See below Caleulated

Risk unitless See below Calculated

Chemical concentration in surface water mg/L See below Caleulated

Chemical concentration in air mg/m3 See below Modeled

Groundwater ingestion rate Liday 0.05 USEPA, 19962

Inhafation rate mi/day 20 USEPA, 1996a

Exposure frequency days/year 70 USEPA, 1996a

Exposure duration vears 25 USEPA, 19902

Exposure time hours/day 3 USEPA, 19%6a

Body weight ke 0 USEPA, 19%6a

Averaging period days See below USEPA, 1989

Skin surface area cm’ 5670 USEPA, 1996a

Permeability constant crvhr See below USEPA, 1992

Converszion factor, ug to mg mgfug 1.OOE-03 Constant

Conversian factor, cm” to L Liem® 1.00B-03 Constant

Oral reference dose meg/kg-day See below USEPA, 1998, 19%

Oral cancer slope factor {mg/kg-tay)” See below USEPA, 1998, 1996
iiCarcinogens AP = 25,550]days Total

-ompound Cw YF Ca CSFo CSFi Kp Dose,,, Dose,,, Dose,, Riskigy Riskyer Riskypy Risk
[Frichloroethene 0.0} 3.3E+D3 3.0E-04) 4.0E-D! 4.0E-01 1.2E-02 2 AE-07 2.7E-06 Q.0E+0 9.8E-08 1.1E-06 0.OE+00 1.Z2E-06
Vinyl chloride 0.004 A3EHDI 3.0E.04] 7.5E-01 1.6E-02 6.4E-03 2.0E-07 1.1E-06 0.0E+00 1.5E-07 8.5E-07 0.0E+(0 1.0E-06
KCadmium - 0.0E+00 | 6.3E+00 1.0E-03 - - 0.0E+00 - - (L.OE+O0 0.0E+(30
Total Cumulative Risk 5.2E-06




TABLE14
Calculation of Surface Water Risk-Based Levels
Martin State Alrport

Middle River, Maryiand

Imneler Description Uniis Value Reference

Dase Dose of chemical mg/kg-day See below Calculated

HI Target hazard index unitiess See below Calculated

Risk Risk unitless See below Calculated

Csw Chemical corcentration in surface water mg/]. See below Calculated

Ca Chemicai concentration in air mg/m3 See below Modeled

IRw Groundwater ingestion rate L/day 0.05 USEPA, 1996a

Inh R Inhalation rate m3i/day 20 USEPA, 1994a

EF Exposure frequency days/vear 70 USEPA, 19962

ED Exposure duration years 25 USEPA, 1996a

ET Exposure time hours/day 8 USEPA, 19960

BW Body weight kg 70 USEPA, 19963

AP Averaging period days See below USEPA, 1989

SSA Skin surface area em’ 5670 USEPA, 1996a

Kp Permenbility constant cm/hr See below USEPA, 1992

CEF1 Conversion factor, ug to mg mghug 1.00E-03 Constant

CF2 Conversion factor, o’ ta L Liem? 1.00E-03 Constant

RfDo Crral reterence dose mg/kg-day See below USEPA, 1995, 1994

{CSFo Qral cancer slope factor {mg/kg-day)” See below LISEPA, 1998, 1996

Noncarcinogens 9,125 davs Total

[Compound Cw VF Ca RiDo RiDi Kp Dostiag Dose,,, Dosey, HE;p Hlge, Hlp Hi

Trichloroethene 0.01 3.3E+03 3.0E-04 3.0E-04 1.OE-02 1.2E-02 6.8E-07 7.5E-06 L.7E-05 2.3E-03 2.5E-02 1, 7E-03 2.9E02

Vinyl chloride 0.004 33E+) 3.0E-04| 3.0E-03 2.9E.02 6.4E-03 5.5E-07 3.2E-06 1.7E-05 1.8E-04 1.1E-03 5.8E-4 |.8E-03

lcig-1,2-dee 1.10 1.0E+02 1.0E-D2] 1.0E-02 & 4E-G3 1.5E-04 8.7E-04 5.5E-04 1.5E-02 B.IE-02 == 1.0E-Q1

iCadmium 0.20 5.0E-04 5.7E-05 1.0E-03 2.7E-05 2.5E-05 0.0F+0) 5.5E-02 5.0E-02 0.0E+00 1.0E-01
Total Hazard Index 2.2E-G)




